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IWTRODaCTIOlf 
Wtaatology, despite being a very yotmg solence, l i an 
Important discipl ine of l i f e sciences and asfplonltare. The 
nematodes eonstltttte a major group of subterranean InTertebrate 
fauna Inhabiting a l l types of habitats of the biosphere. Thty 
have diverse modes of feeding and can be broadly eategorlied on 
the basis of their feeding habits. Some nematodes are phytopara-
s i t i e , others are predatory, mlorophagous or saprophagous. 
The early 8tadi«s on nematodes irere mairtly confined to 
th«^ir ffioruhology and ta3conomy, How<*v«r, in the recent years more 
attention i s being paid to aspects l ike behaviour (Croll, 15^70, 
•73 , '76, '811 ^4ard,B76 and Asmi & JTairajnuri^ l<yr7a,b), 
biochemistry (Nicholas, 19/37, *^% Rothstein, 1<^8| K i s i e l j ^ a i , , 
1<?73, •74, '75) , developmental biology (Popovlci,W73$ Beguet & 
Brun, 1972| Bolanowski, 1981| Anderson e t it^.^ 1981) genetics 
(Kriiffer, 1913| Hertwig, 19S0| Nlgon, 1949? Hlgon« Brua, 19SS| 
Yarvood * Hans«i, 1969| Brenner, 1974^ Sulston i^% a|, . , 1974, 
*76, »77| Riddle, 1978, »80| Slddlqui & Shrenstiiin, 1980 and 
Bdgar, 1980), neurophysiology (Ward, 1973, »75| Ware j a ^ j ^ , , 1975| 
Chalfle * Thomson, 1979| Wright jiJf a i» , 1980) and ageing studies 
(2uckerman, 1969, •7U,b5 •7Sa,b| •73a,bi •74| »75) e tc . 
In most instances these studies have been carried out on 
rhabditid nematodes in particular Gaenorhabditi^? eleffai^f. 
s 
Th© coi!ioa'*atlvi9 ease with vHloh th«»s© antf!!al6«5an b<* cultared 
(itiek«rff»an, l'>74, •76), their urollf le ra te of reuroiuetlon 
(Ooa?^erty j i i S i . I l"*^? I'O**^ ^ JLiiil«f l^^Sf %rshon, 1^0 | 
BrQTinpr,l«»74) an1 ahove a l l th«lr shorter l i f e suan 
(5ueker!?«in, 1^6) has urovnd extremely aivanta'^eons far saeh 
atudlea. The "habditlis alSQ S'srve as mod Inlleators of 
r iver nollution C^iilllnl, 1976) ani their miirtber in relation 
to eoT>et)o4s abo^n the level of pollution (Haff&ell ^ Mason, 1<>81| 
7arirlek, 1<»81< Coulls, 1381| Shi e l l s , I'^SS), 
The tajBonofflc work on rhabdltH nematodes started as 
eeirly as 184S ^hm the «?enu3 Hhabiitis was established by 
ilwjarlln. Latar, ^astian (1R65) and Btitsehli (V^'i) added 
several new snaeles to this s^enus, 3ehneid«%r (1^6) rejected 
the mnt pronosed by Dojardin ani s»ave the names Lentoiera 
a'Td PelodeTH. He also deserlbed a nai!ib«ir of fefiown speoi«»8 of 
th i s pwrap, Oe l%n (1^7fi, 'RO, *84) recowlje^l 17 sb«ci«8 
<3nder l ^ b i i t i s . Hrley (1^0) •ji^nosed the snbfamlly ^hablitinae 
for the »ene^ l^SBMllilf iaaSUiSiaa* CephftHftM, Piy^i^tta «ni 
Teratoeeohalns, »%upas (190), »1% »1R, »!«») alied a nimto^r 
of new 3pael-»s and st'iiied the btolofv and reprodnotion of RhabdltMai, 
Rhitiiooa (r»13) raised the faifilv ^habditidae, (drley, 1««0) 
to nr1er Rtebiltida. ^»aehs (1^14 ,^ 'SO), Volk (IISO), 
OstJhe (19'5% «%), TTlrsohnann (I9?i3), Dougherty (19S3), 
Korner (19^54) and Inha (19*56) did Pioneering work on aysteraaties 
and b i o l o ^ of this sni^ up of nematodes, ^aker (1965) and 
Sudhaas (I^4f,bye| •76a,b| *rf} •7«f »«0) oontrltmt^d irptetly 
to t!i« moTpholOftf^ taxofionqr, phylaftny, •eoloflr and blolo^ of 
Ihablltlda, ani i«tl(Wf«1 th« lit'^fatm**, tt-tmr Aniyasur (l*yWJl 
t5FOT)os«*! savaral ii«v fa»lU#9 '#ltHtn th« ^aboifltP Hhabdlttna ••ir., 
Stomaehophabiltlnaa (An1t»asfr, 1<»70), CpaspaloiMntttnaa (1<171) 
l^ habdltriminatlnaa (1^74) and M«»toF!mbilttlnaa, l»«l©ilai»lnaa| 
AblaehPoltiXlnaa (X<l7fi), V»py p«e«ntly Anifiisay (1<»81) In hli 
(sompllstloa on th«i stiboi*d<iP Hhabdltlna has Faeofsliad thraa tub-
faiRllias, savan familiasi forty saran i^aara and ^33 foaoiaa* 
Wot Bach work hat ba<in dona on rbabditldi In India 
axoept for sona sttrtlaa by Siara (W68, •6«l, »70, •7D and 
Siiryavanshi (1971), Tha rabroductlva bahavtonr of §offla rbabdltld 
apuQlas was stadlad by Jilrajparl # Ami (1977) and Abnad ft 
Jairajparl (1?I7<», *81a*a, *89a,b), Tbasa 8tadl#s Inelnda 
obsarvatlons on tha aex attrattloni orlantatlon^ oopaXatton, 
ovlposltton and tha affacts of afatn<? on sax attraction and 
apawB tranafar In AcrebaXeldai sp,, ChiXooXaottf svimatrieiag 
Thoma, V^l» f>bs«rvatlons on tha aiebryonic and post-aiBbryonle 
davaXoDB'^ it of ^« jQfflLitlElaas vara also sada by Ahsiad ft 
J-almJimrl (X«*79). 
Tha wasant %rork IneXndaa tha study of stTOotnraX aid 
davtXo|ffi>«intaX bloXo)?y of a nmt rhabdltld naaatoda, 
4 
taH>TtoRl(3 w>sltlf»n ©*• th«» n««f su^et'^s hag h«mn ^ Ksrkf*^ cmt, 
nt?Hl9s on the 1«»7«iloi»«ntal bfolofv lnolti1% f«i»tlll3»tion^ 
©Bbyyonle -IsTeloT^^nt, i!»v«Bi<»!it of juvimtla Ins l i* th© 9m 
ani th«> hatehln? o^ thi§ Juv^nllii. Th«» j^rowth ani 1«wlow»nt 
of the 3ti7(5nlli»s to th«i a iu l t gtaij'^ were obg«?v«4 by gfriljrlng 
th© gtmctai?© and position of fanltal prliioHla In i lffurent 
stasres of th© tiro SUXQS. 
s 
^ftU ffam>Uni« 3oil saiBpl«»i trow vhteh Tfr^t<?m«Mttti 
Bonsai), 
Py<>e«»«stfig of goii afeiBP^ #t Th« soil ms pUond la n tinelctt 
an4 was thowstifhly Plxwi vlth a sniall af^ nant of wat^ i*. Th« 
(I(§bi»l8 an1 gton^s vo*t rawov«<l. Th« *>aek«t wat than fllldd 
with wat«r to aboat y4th of Its v l^a»a« It \«at ftntly stlT^«4 
to laaka a hoiBotisneoas sasp^nslon ani was l*»ft aallatarb<i«S foi» 
about ona mlnota to allow th« H^&vf partlelns to s«ttl« down 
at the bottoffl, Th» maidy sasodnslon was th«a ijoarsi Into 
another buok*%t throa^h a eoarsa aitva (2 a» poif« slsa) which 
p®taln»i tha debris, roots and leaves. The suspension In the 
bucket was then passed throarh a 900 aesh sieve (pope slaa 
53 xm)f on which w«§re caaisht fine aoll partlclsis to^ eth**F with 
the neraatodes. The aroeess was i^ peat«»d thplce for ©sod 
reoov'»ry of nesiatoles. 
Xiala4l2S« The restlae on th*» slew was oolleeted In a beaker 
and aonred on a coarse sieve lln*1 with tlssne aaa»r. The 
sieve was then alaeel on a lar<?« a^euwaan' s f»tn?i«l o^ntalnlnp 
water safflelent to toat^ the botto» of the sieve. The stesi 
of the f^ innel was fitted with a stoaai»r«id rubber t»tblaf. The 
nematodes Rltrated froiR the '^ leve Into the clear water of the 
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ftinnel anl thm settled 4own at Its bottoiB, Aft^ tP 4^ hrs a 
3»nall arount of rfat^r was takan froin th# fumn©! I'l - oavlty 
bloek for th* ©«ifPlnatlon of th« nsraatodts p«cov«Pd<l, 
i U U n ^ ^m nTKXnn* Th« naasatodas ooU*»et»tI froiB tha fttmel 
wgr© li%ft -Qirtlstut^ei for a tm i?drrut«a 1» allow th«ffi to s»ttl« 
iovra at the bottou! of th« oavitgr bloek. lxe«ss wat-*? vas 
r«TOV©d with a ft a® iFOUi)«%p aM hot ?A? (CouFtnejr, ?oll«Qr awl 
'^illQP, 19*55) was aHaa to tH« soitiftnslon whleh Instantaneously 
mi«^i ani flxitl th« anifsals. 
^%iinttng ani 9«»alin»t At l*%ast **l hr aft«f fixation th« 
n'»pa*'0'!«*8 vwira tfanafiifT'*'! t^ a fflTtt«ii»«(i of *lye«»Tln» an*! 
alcohol CD"^  alcohol, *»5 parts • anhylwms flye«»i»ln*» 5 napts) 
in a cavity block an1 w©^ kflot In a 1«%si'*oatop eontBininff 
anbyfliwis oalclniB ehlopldia (CaCl^, Aft*»p 15-;!0 lays the 
de^dpatod nenatodeis WIIT« takan o«t and WQI** fnonntad in 
anhydi'ous (^lycsilna on a flass OP is^italilo sllda. To avoid 
flatt#!ilnf? of soedaans |ii«*eas of j?lass»wool of suitable 
filcknass wera placed aponnd th© naeiatodas* Tha alfta of tha 
eovi^pslln WQpa saalad atth^ip with nail ooUsh, natty 
C Jaipajnarl ^ Rahr^ anl, V^Ti) OP flyeaal, 
r!po8s»8<%ctionat Tpansyai^ sa sections of dlffa^ant paflons 
of th© body of n^Ratoda w©po cut in flycaplfw OP fiflycapina* 
Jally with a paaop blada, Th#sa sections war© rwnntad in tha 
Ciilttjyltigt "^ or T)f«iuai^ .n'' the onlttirt wsat\«i! to staly 
<i!T»*>iTrnlo«»v, 1 m o^ &mT ^mw plxal '4Hh l^ )f)0 ml of distill*'! 
wat«p an1 wag >io*li¥l fop a tm win, fh« hot wiswnsion was 
t^m muT'^i. in elmn mA iw mtriAiwhma of S m dla 
ani th« r?«iiiiw) was ailof-rai to cool, A f«# n«pato1«s of both 
3«ncss w^ '*!* th^n Inootilatd'! into tha i!«»diti8! with the h«lp of a 
bamboo splintap OP a fm iroos of thopoughly sti'^Paii naaato-i©-
3ii9T>«nsion was aHusl to tha fssdltiiB. As the ff^litaa was not 
st0Plll2«l thapa was a Itixaplant fPOi^ th of baot^ipia which 
sepv^ as tha diat foP tha iwaato^as, Soaia nsilk oowi^ p^ was 
aidadf i f pa<i«iP<34| to Tjpoimta tha bactapial s;p'^ wth. All tha 
goeeipans used in tha op-!is©nt gtuiy w »^^  tha ijpo^any of a 
sinsrl*^ «»pavid fajnala, 
Haniling of n^atodaat Wh*»n i^ ^qwi^ ai, tha mwatol^is w«*pe 
obtalnad fpop th«i oulttipa by raoli^ad ^aapwsann's fw?P!<il 
t<»<5hnlqti© in which mt arap ni«o«»s w*'*© nlaeadi on a staw 
l inai with moist tissna oao'^ p, %^t namatoias p^ehai t^a 
hottnff of tha *Nim8l within 1^ hp • "ioklni? '^ ras inrm by 
bawboo 3ptint«»p OP a fina nwodla. 
Obg^pvation ohaBibQji Tha (^ Rbpyonic ani nost-ombpyonic 
iiavalotjmant w«!pa stiriiad in aa^p in a ehaiib*ip that was d*»st^ad 
by Ahffiad ^ JalPajwipl (B79) , A plastic pint of 1 em dla and 
9-3 mm thickness was flxad to a rnataUie slida. A ooyapslip 
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was flxBd on one sM© of rln* ani an a«?ap blook of ll-'? mm 
thlckn((fss hmvinn; fi»<»ahly l a i l *i^ fs was nlac*'*'! on tfi« eov*!"-
s l ip , Anoth«*r oo^pslli9 \#aa nlaciil on I t s toT> ani th« ed^ns 
}imr@ 3«ial9<! with vassltna, 
<1 tatntngi To st»i!y th« 1«v«lon!n«»nt of spinais by 11^f«»'^ntla. 
tlon of terminal am sor^tic miol«l th«» n«»»atf»i93 vr«'ti staln«»4 
In aff««tle opooln. "^OT tHs_,th« f lx t i nswatol^s w«ii»« f l f s t 
nlaeel in laet»uh«inol for 'H- '^ hf an1 thw tn 1^ acet ic opo^tn 
foT» abont 1'? hr, Th<» n*»f«?»tolas ^i«f'*'% th*m p«wnt«»'l In the t!lltit« 
s ta in , Dostaln*nf, 1^ p«qnlp«%1, was inna by nlaelnf? th% 
ovrstalnoiJ n^Bs?tolas In lactophtinol fop sofB t^lHiii 4«t)«n1ln«r on 
the extent of ovepstalnlng, 
Ol^geryfUoni m^ iV^^^^a* A11 th« obsopvatlons v^re wale 
uniep a step^seople reloposeope. The ipawln«?a were prepaped 
with the help of oaroepa Inei;ia ani an ootilap mlcp<»*t^p ims 
used f^p taking; B!<»asu^«!ents, 
In the t e r t nm i tanis fbp ;ii!, Abbpevlatlons used In 
text apffl as followsi 
n » ^tsnbap of specimens 
t a Total boly lenttti 
a « Total boly lenftViBatlwifB boly wl 1th 
b » Total boly len»tVo*»sot)h^-«»eal leni'th 
e a Total bo3y I'^n^th/tatl len«fth 
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e* « tiall l«ini?th/anal body 'llftffl«9t#i» 
? « Olstan'*© of imlvsk frow «nt«i!»iop «ai x 100/ 
total body l«nfth 
T • Dtstama fi*0!i eloaea to th« anterior most 
part of tastls x KX)/total body lasi^th 
10 
^hyltiBi ^«Ratoia 
CXasst Bi^ etmontoA 
Orderi nh*b?!ltl1a <6pl«f, 18®)) Chltsfool, 19?93 
SnbordsM Hhablltlm <6t»l^, 1880) Chltiioori, 1933 
Stipiirf&Bsllfi HhabiltoH«a (Opley, 1880) TrawsioSi 1(^ 90 
FiiBsllyt Rhabiitllaa 0Tl9f^ 1980 
Stibfaaillyi !««sorhab<ll tlm« Anlt^s^r, 1976 
Oeottii Tffr^^r^ftb^Utl (Oielit, Vim) Dcmi?!i«r ,^l«l58 
liaaSSalS* ''oly l^ p?# ana TObust, Catleln B«rk:«4 with 
iirofBln«*nt littiiotatlons m>Te nTf^rnnne^^ In th« ant»t!loT» "p©flen 
of body, I.afc#ii«l lln«*s thp««. t l o rifion 9«t o**f, llDS 
s«^ tMii*at9, «iitial ani ^tb selwrotltwl bas«ii, I>Abtal pat)illa« 
slightly ratS4¥l) st^»a l«n»th 4-8 tlPts of tt« own wtlth, 
m«tsstoiB laoBwrtJhlc with 9 1«nttQl«ii arpanta'! in two el^^olnts, 
OQgoi^ af«al ooUap absontf eortnis with bulb-Ilka iw«illln)?i, 
tei^lnal btilb vlth valv»ilap plat«*s. f*iwal« ratji^'lttotlva ayttiW! 
aiono-ppo-lelTihtOi vul^ a towar«}s oost^rlop and of body, ysflna 
heavily soltPOtla«d« Vkl9 ranft^ltietlva ffstaiB Ronorcshlo with 
paflQjcad t*i3tl8| sDimiles alaiiiar, aloa^ta and ftisad dlatallyi 
fab«i»naGt3l\MB pp«s«it, Bursa otjiin, palod^ran with 9-B pairs 
of paplllaa, Feisai© tall sbleataf m&U tall short eoaold. 
u 
fVblk, 1950) Doucrherty, 1953 
n^r jsMSlftS* I . ffianannaq Farkas, 1973 
T, yovingenals (Snlhatis, 1974) Andrassy 1983 
!• ^ttaimtila Ani^i^on^ 1979 
HalattonshlPi Taratorhablttls eati b« I t s tlnfi^itshed fposi a l l 
the oth«»p f^nera of Hhablltlna by the uresene© of proiulnsnt 
Winctatlons on i t s body cut icle . I t I s , hovev«p, elosast to 
Maaorhabit t tf (Oscha, 1958) Dotifharty, 1953 btit dlffars from 
i t In having smaller labial paplUaa, eutlcularlaad l i p basas, 
In th© numb(5P of dantlclas on the aatastoHj and In the position 
of vulva and shape of t a l l . 
Kgy TO SP^CITS OP TgRATOHHABDITIS 
1» Tall of f<^Hiales oonieal , , , , , , . , , , . , 2 
Tall of females eapola-shawed, STJleata , , . 3 
2» Splciles filled d is ta l ly for about half of their lan^ths^ 
metastoiB with br ls t la*l lk9 dentlcl<*s danttfera 
Spicules fused d is ta l ly for only about 1/5 of their lenftht i 
metastoBi with fine raap-llke struetnras • . , „ . , , , , stiannula 
3, Lips of two different shapes? la te ra l l lps laraja trlanfular, 
pointed anteriorly! subventral and subdorsal l ips small and 
narrowf sBleules fused for 3/4 of their leng;th8 . . . . . . . . . . . 
mn&ma? 
Lips of nearly same shapt , 4 
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4 , Spl<ml«s fa3«d for about 40t of their len^tiis • , • « « . . • . • • . . . 
Spicules fused only a t their t ips • , . , • . • . . sculptui 
X3 
I . TAXDIflWiG DlSC!^I^TI01f 
(Table I) 
?«ir«d9i ^ l y stotit f«iiai»ally tao«rtn? toiiai*ii 
fixtr«!8«tl«»s, Outlelft *lth transv#Pi«ly arpaata^ vifiotattona 
btsflnntni? at a ilitanca of ti*o ftrvpa lunfths ft^ oiB t^t anterior 
p»%tlon of '»o4y, Th s^e a^ # w<* DPnirlnimt anl tiftc«i th« slsa 
of tha wmetatlnna on tha '•«*st of tha boiy. Lataral lln^a 
ar« thi»«a in nmh^r^ thtlF wtlth 10»IS Wniis of tha boiy vHth 
a t ffdl-bo-ly. 
Lit) ration Is sllt»htlv fat o^f, 1^11 nm or abo^ it 1/4 th 
of bo4y \#l1th vt*!* and 3-4 nm hl«?h. Llos a^ a solaPottsail at 
their basas. Labial Tjaplllaa ara f l l^ t ly rals^l, Aisnhltls 
a^a por««llka, dlsoarnlbla only In <^  faoa wi^Wk Stossa la 
orlsmatlo, mora than two lip ration wllfffl lonit, Ppo-
p'asostoiB Is ttibtilar i#lth parallal vails* ^tastoai has 9 
dantlolas that ara arranf?»l In t\«> eslrolats^fi In tha oatar 
and 3 In tha lnn**r ona, TalostoB Is short and Insl^lfleant, 
^lottold apparatus Is sll??htly cowprassad, Oaso'shafaal 
collar l9 absant an! tha oasoihaftis Is rhabdltold typa with 
throa llstlnot nartst oornns, Itthiras and basal bulb. Corpus 
Is somairhat swpllan proxlwally bat nnvi^T fbr»s a tint falvnlar 
u 
!f€Kllan bnl^, T<*r»inal hnVi Is unisaulay with I ts t lnet valm 
t>latts, Th© ootnjTis Is •55-«56t of th« total oiisotsliaf«ial l«afftii„ 
f«i»v« T'tTit Is stlmata?! at X<^ 0-1*^  iip f>f>R ant^rtoy «fn1 of 
^joly, 'f'jwlirtntl Is 1*^ 0.1?*) tiw fmp anttrtoi* «FI4 of boly. 
'Ixe '^fttofv iiof» ts <*atntly vlslbla, lo^mt*! b^low th« hsplaonll, 
OQ9oi3hRijo-tnt«»gtinal .lunetton t^ TMiD*»«s«iiit«1 by a earlla whleh 
hansrs on th« tnt<i<!ttnal lupina, Th« intastln* Is fhllwfsd by 
r^ e^t^ aE ^ Ich pep*^9«nts a narrow ior»r5.y«nti»ally flattenai 
tube lln<*!l with eutlcla ani m^nlnt axt^wially thi»ouffh an anal 
opanlns, Thpta tanlnaeltat® f?lanis at»« Ti**i3«it sQ*'TOn»Wn!» tha 
Junction of Intastlna anl p®ct«i!. Amis la sUt-lllca, slt»i6t9<l 
lald-yantrally, 
Ha?jfO'!uctl7Q systaiB Is f!»ono»fpo1<iluhl0i> vwlva Is at 
©xtpaaa no3t«*PloT «n4 of bodyi ynlw-anus 1lstan<!« T!»1^ nm 
or US-^ tlBs«s thu anal boly wtlth. ?o«it«tit«irlnii sao Is 
absant, Dvary Is wall 1«>v<*le'5»l with a lar?!» raflijcal ijarti 
oocytas In anltlola rows? oylln'^t ani qtialrleoltiBalla of thu 
nt»rus a*« w«ll d*»f!n«ii, fh^ nt#pln*i na^'t Is ff>a1» titj of 
thtek fBOsenler wall^i ani '•an b« 1l9t#n1«'l to a'leonwolata 
th^ 1«»v«lonlnff ova* Vliftna Is selarotls-d ani Is t»royl1a<| 
with stmnf wnsela bania arl^lnp fro^ i t s wall, flm yulm 
la a transya.i»st s i l t with e"»itleularlit'l l lns ani wall d«?»-
looad yiJlyal RUSCI^IS* 
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Malai SlffllaP to fp^nolm exisept In th® l«n«?1;h of bo4y ani 
stoBia* 
Hf»TJTOiuctlv«i system is fRonorohlo wlt^ f«fl«x«d t e s t i s 
<*ollov»'! by a vas disfer^ns and ©Jaculatoxr Inet . ^Jactilatory 
flanis ar*! palrai , arlslnir froic th« i l s t a l nart of t^# 
vas lefarens, Spleiil*^s aw 9l«ndtP| t lontat^, fastd ortly a t 
th9lp t ins , wtth rnunl'id h^alsand a nat^ow arta b<itT#«««n the 
h«aa and median piece » fhibernaeuliM! Is ^-*10 UHI OT abntit 
half of thft sulmilap l^n^th, t a l l I s sho^ t^ ami eonold, 
1,0-1,S anal body widths lnn«, ^i»sa Is ooen, nelodefan tyne 
with 9-10 nali»9 o^ tiat»lllae ai»t»ans»«id In fmir «!TOTIOS I 
^ • 4 + 1 4 - i i n whloh i? are nre-oloacal, 4 •». i no«it»cloaeal 
and 1 eanlal, 
Tyne habltati Soil near a dltohjfleh In bufflus and dnn^, 
tfT?9.tge^U!ig« ^urdwan, 'iTest 3*»n^l. 
oofflfts close to T, J22aliflaa§i?aylca8, 1<I73 and ! • rovlngenals 
(Sudhans 1*^ 74) Anlrassy, 1183 but llffeps ff^w both In the 
length of snlmil'ts, the extent of their f^islon ani the arrange-
ment of th«^  bnrsal papillae (stjlmiles 4*^-% nm lonf, fused 
for about 7*5< of their len«th, and the bursal panlllae *^ *>».a 
In nnmber In J . twarlannaet snlchiles ^l-*!! nw Ion??, fused for 
aboilt 40"^  of their lent tb ani the bursal papillae 'H-l*'?*^ In 
nuiBb-sr In ^ , royln<yensla). 
1<? 
Anatoi«l?»l nb5*»rvafetnns W*T^ ffal« on th** boiy wall, 
BOD? i-riaLi, 
Th« autl«l<* I s marked irtth transvirsa tranotatloni, 
Tha panotatlons, titj to a llatanca of two stoma l«nfthsfpoa 
tha antqrlop and of body raprasantlnf "^-^S tT'antvi''sa TOWS, 
a»*a iBori bTOiBln*mt ani doubla th# slaa of th® mmotatlons on 
th« r e s t of body ("lif, l,e># Tha thlekn^iss of tha catlola 
varies from 1*0-1.5 «» on th® anterior r^ielon of body, %,^ xm 
a t mid-body ani l.'S-*'.© vm on tha t a l l . 
Tha hynoi^rRls i s a 'stllnlar lay*»r bannat^ tha e i t l e l a , 
%0-%'5 nm thlok, tn a ero«?f-s«*otlnn I t has *'onr bnls^s that 
a^a looatad iorsal ly , vantrallv ani la ta ra l lv (on bot^ sidas) 
to fr>r» tha hynoiarwal ehoMs. ?ha lfit'»ml ehoris a*** me>^m 
nT«fi*ln«nt ani annaar as lar'^a flatt«»n«d stwi'*t^iras with t^raa 
nromlnwnt miclal claarly vlslbla In iPll-boiy ^aetl'^ns. ?ha 
wllth ani hal»ht of tha l a te ra l eh oris ace 10-14 ^m aid 4-6 xm 
raspaetlvaly a t wli-boiy with body ^ i t h 40-43 vm, Tha dorsal 
ani v*^ntral chords a^a sra l lar , 4-6 \m wlia. In th*i stoma 
r«i?lon a l l th^ four chords a^a similar. 
17 
Th© somatlo Biii«snl®tup« has Dolymyarian arrani^ tBient 
with cotloiyaplan type of '5«lii !iaB!b«»9liif 9»1^, Th« ooelo* 
myaplan e«ll eorewlgns tws uarts, a niieltatai saroopXasi^ lo or 
non-contpaetlle oart ani a flbt^ll<»p or eontraetlla Dart, Tha 
latter Is attaohaa to tha hytjoiawis* 
Thisa iTOselas a*« ass'^clata'! 'tlth ^t»lowt offans of tha 
boly ani anahia thm. to mrtrnm th#ili» fitnotloni, 
I) ^ i l ^ l fBielifi Thrill wifol^s ar« in two iial^a imintnt 
v«>ntPos'ihlat«rallT ani 1o?»ally from ttie alJafMint vas^nal wall, 
Thugr oo4n airt closa tha vulva, 
II) SplQtilai* Buiolaai Tha nrAmil^n at^ alontatt sl^nlap 
atmetupaa and tha sni^ el^ a attaehad ara alao waakly davalopad, 
A pal? wins ant»ploPly fpo» tha h^ai of stJleal«>f lataro-
aoPsaUy to tha bo4y waU. Thasa ara ratraeter JsaaaU vhleh 
halp to wlthiraw tha auleulas, Anoth#p palp, tha upotimol^ p 
aolmill oonstltatlw? six iRUiela banls Is also attaehtd to tha 
hmi of SDltsttla ani axtanispostaploply ani lopso-latapally to 
tha holy vail. Thasa halp In tha opotraston of 1^ « splcnlffs 
to tha axtaplop Itipini? oomilatlon. 
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DIGISTIITS SYSTEM 
I t comprises the feeding apwaratus (stoma), oeaoohagus , 
o e so pha go- In tes t ina l Junction, I n t e s t i n e , rectum and an\is. 
Stomat Stoma is pr ismatic , made up of three p a r a l l e l walls 
with protostom and telostom, Protostom has got three par ts i 
prostom, mesostom and metastom, Telostom forms the g lo t to ld 
apparatus , Metastom Is isomorphic with 9 den t i c les arranged 
i n two c i r c l e t s ,w i th 6 in the outer and 3 i n the inner one. 
Oesophagus! Oesophagus comprises an anter ior corpus and a 
terminal bulb with the is!thmus i n between. The corpus shows a 
swelling a t the place where the median bulb i s present i n 
ottier type nematodes. The swollen pa r t i s supplied with r ad ia l 
muscles which contract and re lax to dibte and contract the 
lumen during feeding. The dorsal oesophageal rland o r i f i c e I s 
s i tua ted near the an ter ior end of the procorpus, the tennlnal 
duct i s small, l ined by cu t i c l e and i s followed by an ampulla 
and a long duct extending to the terminal bulb. The sub ventra l 
glands onen a t the base of the swollen pa r t , each having an 
ampulla and a duct a r i s ing from the basa l bulb. The terminal 
bulb possesses bulb flaps with a haustrulum,the d i l a t i o n of 
which leada to the inversion of the f l aps . 
OesophagQ-intestlnal .lunctioq^ The oesophago-intestinal 
junct ion i s provided with a f la t tened cardia generally ranging 
from 3-7 um i n thickness. 
IQ 
Intostinfti Xt Is an «lon«?at» tnba, eonn««tlni? tH« <W8ot*ia?iis 
to r i^etam. The a^lla aro hon^oeytous (sanw typ9) anl Doly-
oytous (moTm than ^9^ In niiinb«r). Th^  c*»lls ai»« also i«o-
eytons (of safn© h9l«!ht) ani their naol^l a^ a ol«»arly visible, 
A eross 360 Ion of lnt'>stln« sho/s two '«l l9 In th« elrcuBi-
f«rene«, th© intestinal liasan auTJaartni? stib^polyoional, 
IftotiM t^ The rftotUB Is a lorso-vwtrally flatt*»n#1 tnb« lin^i 
IntamaUy with fluitlole ani 0T)«%nlnf oxt*»i^ally tfiroti«?h an anus. 
I t Is known to b« cast off at *»aoh rwnltins' with tha r^malnlnp 
©xavlniB, Threa iinln»!cl«at» ani f»nnrrt«»1 i»*»etal rtanls ar« 
T>t»**sflnt at th« lnt«stlno-i»«iotal Innetlon, 
iaaat Th« anns Is gl lt- l lk« slbmtM mll-v^^ntraily In th^ 
r^Hon of ta l l . Tt Is stiOT5ll#i with sD'^olal imisele banls, tha 
iapr«i3sor anl whloh olay an lr?»nortant rol^ In lafaaeatlon, Tha 
anus also s«rv^s th* f>inetlon of 03iTO-r«i« i^latlon (Chibfool, 1950), 
m 
ntsFtmr of f»o«?rt«>9 i5*#i«nt In th% «!«iwinal aofw of ovaiv, 
11i«isa ooeTt«»s a*® arwmtsi In ipolttula foi#s afonn^ a oentpal 
^aehls which ©o«it ofoba^ly has a iratpltlva f^aetlon ("Jaaifatil^^) 
Tha am kmn ^mmniim in th» o^^ot as thay natiiFa* Tha 
i50?*tloa of t*i# Qv&Tf elofa tn tha oH-liiot has oaa or t«o «#lls 
with opoplfi*»Qfc fwal#l C^f. 3, t ) . 
nyj'tao i^ Tha ovlltnit Is a naffow fcuba *lth walls mla tiis of 
h^ ?h <»aluiimr 8<*11» that a** In oontl*Pitt!r wtth tha 9Mth<»llal 
er^ v^ ftni? o^ th« owiv» ^ a ovt1»iet has a ws^k f^ hlnotfn* at 
Its 1'm«tlofi wf th th<t ^a1H<v>l»ip«Ua, oa*t o^ th« tit«Ftis« 
Qtialytaolnwuillai It ^Ti^ atns q«ef<*toi^  sails i^ieh h«ilu in 
thm fn^m^tinn o*" «»f»» sh«ll* Th« ««»nnlnT» aopuon^nts a»<i 
a'^ mnfftl in m^n* isj^ is that a**^  tf^ e t^nl aho^ f^nm anothar 
C^f, I, n« '^is flanltilf ijf?»t o^ tit«it» l^als to tha 
fiiise»ilap nfi-^t of tit«»fnts, tha iit«?»tna aaFt. 
TTtafioft oayti It Is highly nas'mlap, llna?i wl«i oohollal 
aiJlthallal o*ills eov f^^ d by a mil iawlonai itaifmlaF l«r«p 
^1 
vhleh Is sai>!)ll«!! with cipeular ai^ obll<|ii« flbr^ia. ?h« 
fibres h«lp In th«i ©xmilsloa of of^rs by o t r l s t a l t l o eoatrao-
tlons b«i3li<i8 niotiUlnsr thaa lnt» a i5Pop«*r shat» Just af ter th« 
s*i«ill fbPB5atloa, 
Vaglnat Th« tit*nras l«*al8 toatabe-llko stiroctui^, th« vafliia« 
I t Is llnsd with cuticle which Is contlnnotis with the exteinal 
body cuticle, Th# vajjtml eiolthelluc! eoan3t»ls«s lai>fe eeUs 
that are quite i l s t l n c t ffow th^^ae founi In the ut«iros» l^e 
va^na Is h*>avlly 8elfT»otlse4 and Is sur^otmied by imielnal 
wiscl^s ( ^ ? , % %)• 
Tnltfat I t Is a t^nsv^rse s i l t oTienln? wld-vent^tlly In the 
nost«t4op r«<?lon of body a l i t t l e above th» anus and a t about 
the l<*v«l o** lnt«»stlno-rectal l^metlon. I t s onenlnf and 
elosln? Is oontpolled by vulval eniseles (^ f , I , 0) , 
llie wall ptt»rodtictlv«> system consists of t e s t i s , vas 
deferens, ejaculatory flands, elaculstory duct ani cloaca, 
Oth«»r structures l ike solmil«^s, fubernaciluD}, bursa and i?enltal 
p a d l l a e are also as r e l a t e d with Pale r-^nroductlve 8y«t«Ma 
and a ^ called ^ e ootnilatory at^aratus, 
I t lSLs ' T*»stls Is ^i^n^le and «eflexed. I t I s divided Into a 
srairHilnal zone ^eu'^esentlnf th« blunt t in of t e s t i s with 
eoffipaetly arranged snerinatoijonlal cel ls and a erowth lone. 
^ 
Th® aM.th«lltiBi oow^nf thfl tes t is Is Gontlrrootis with th« 
«nithelltiP oov«n»inf th« tonoltiot (^«r, % B), 
V&n <iei^mri^mt f'ixt t» th«!i t-^itls I s vas l^f^f^ns, « Itict 
piat« Tit) of slftsl*! enhollal to eolniBnap *r>itHullti®. Tha 
vas 4«}f«fiin3 I s thick ^ U « 4 an-l Is 1lvld«i4 Into a tlanliilar 
ani a t'ihul?f tiat't* fh<i au t tHor flaninlar •oart oossiss'^s a 
?»alr of 9.1a«ttlatoty inlands which a r t also eall(s<! as e«!B«nt 
iflanis (Chtfci#oo<i, l^^O) as th<^ steynta an alhtslv® matarlal 
l^jrlm? the eoptilatlon, Th«»ss ^lairfs ai»ii In th« form of poochas 
^n the la t«ral sUs of ths fonaa ( H i . % ^ , 
^•laoqlatoiy tittett Tha ajaeulatorf *iot follcws th« vas dofaranf. 
I t I s a thln-nallai straofeira with ooltipnar otrithallal ce l l s 
3olnlnsr tha raotiia to fonn th« oloaea^^, TO, 
Cloa^i The hmmi of cloaca Is nai^ow ani tha sMeiil«%8 aa! 
?;t3b«i»naetiliuH ara 8eeow»o1at«l In th% cloa'sal uonch that I s 
forpal hy th« union of *i.1a«mlatoTy Itict and th® p<tettw!, 
'^plcol^t Th<% 8nlcnl«s ara fi5-7? iin lonr, alon«rata ani sl«n1»t» 
with 3f«ali knoh-llfcs haads. Th# «iT»letil«is a '^a ftisal Tswjpslnantly 
l i s ta l ly a t th«» tlpeant w^m ^rovllal with soldilap ptMclAs, 
Th« SDlmilfts a^a pi»opln««itly wjitloular with a e«nti^l pt»oto-
nlasfflc copa0^, 0), 
GiibamaouluiHi Th<i ^b«wiac«l«ffl, forwiad fpoBi tha wall of 
o^ 
splenlar notich, l i a mli<i T)lat«-llko straotapt on th© dortal 
<=!l4« o** th« 9T>lcul*»s« I t s l«nfth Is about half of that of 
the 9Plcul'9s« In a eross«s«otlon the ^bamaetiliim ai»pf»ai!>s as 
a s©B!l»sirfi^rlcal atroeteira eov^ptn^ th** splmilts -lorsaUy 
Bjjuasi Th« hnrsa Is a cmtloulai' axoanslon h^ltjlnf In th« 
copiilatOTy f'Jnetlon. I t Is onan, n«lo4<»Tan-tyi>«, In a OPOSS 
section i t atjuj^ a-ra afoh»llk«» on th« tvio s l las of tha t a l l 
riant ta l nanill^^t Tha fenltal naftllaa a'»« <l-10 nat^^s on tha 
bursa, f h^ apT«n?#»'*nt Is ^ niweloaoal, 4+1 nostoloaoal ani 
3 oanlal. 
93 
Th© t9ma.lm riAtnatoies possess wono-ppolalphle and th« 
palas iHonorehlo t»efl«x«(l ejonads, Interfextt tfoi^ not fotuid 
In tho gaeplts that was •xamlnei and n%lth«r l td thay davalois 
dn^tni!? the conpsa of the pr<99«nt wnpk in th« cniltara aedlua! 
that Has pr®uaf«d for th« aip»«ipli»ental iiofk, 
mknn "^^f^n 
The iPono-nTOdelnhlo f«Bala of T^yatoi^abditla t<r,!ll?te 
showed a hl(sih ratj'vjItiotlTO tjotintlal ot» ««rf.la,yint eana«Jlty, 
Tha «f«?s laid hy th« rmng<^T f«i»al«s v**v^ sinall«ip waafirlnf 
^HJ^O nm whtla tho3#i of tha olddr on«s w«»»e l in i»r waaitirlne? 
70.7S tiiB. A «»i»avld f<»»al« nsiially no«f«»ss#d only two fnlly 
f'TGwn nt^Hnft a'^s bnt tha mif!!'"»«n» ao!s«ttP«»s axo««adad t» fi - 8, 
Tha body of tha erayld f*if?!alas bacaifi«i ohasa and diitandad in 
ordap to aeoow'^data tha afjijs, Tha t^ 'pavld famaldi as o(«!!pat»ed 
to tha non-fi»avld famalas wai^ far lass aettva* 
HOG 
Tha ems whsn l a l l wara aloni?ata»0¥al waasnidnf 
e^ X 30 twi (?i?5»7S nRi loni?, ^JS-IS un wtda)» Ths a?f shall had 
lonflti i l lnal iddea-llica warkdn^s diviner t t a eranata aiwaatmnca 
(T»lf. 4 A). Th<» shall had thriit layars, th«* omtap v l ta l l ina , 
tha Blddla ehltlnons and tha Innat* lluoid ona. Tha v l ta l l tna 
layar whloh Is formad by tha quadFleolnifialla aonaat^ad to 
* ^ 
ttoa» Tli« ottitlnotif Mi^ «!• lliiol€ layurs « f i ••ep«ti<l W th« 
«!!!? i tsulf . An 9m mm^rmi9 fwmtlm tli« •!§; from «i« Xl9(^d 
l93r«? Is alio |}^ *%s«nt« tfe* «grtopla«a of t f i vai fmnalar ^aiflfic 
str^ABliDf w)T«s«mts, Oiw iioXar !>o^ was vlst')l# l>#ttfa»ii tii« tef 
eoRipa?iitiv«l3r yotrnf^ p f^mai^s viiiw mnaXir in fltni^««0tl3.«t itatft 
wHil© thota of ol€»p fiHsalwt w«i»a In tha a^vanoal tta^at of aubwo-
natloa, Tha OXIUP fatmlas iHioatisa of a a a i U ^ of vaftnal Ba«al«a 
*0Tiid I t i t f n s a l t to lAf ttia a«f« <inl<*ly anl tiioiea thali* rataii* 
t%f^n fO!» a loai^i* tlp« la atamt vms i^8#rra€ (Ikltmjimrt, I ' l i i ) . 
4ft«7 oomtlation, thotij^ tha iii9i*afmtloa of ttia Ofoiu %y 
thii foafw oeoatT**'! ifiatla tha lioir of fanalai tha aetoal faaioa 
of 9p9m aai oire» tironQoXal took flaea oatsl^a tlia bo^ axoant 
of o a^paa la ttia oUtP f»Balas, 3ooa aftur iiii>i!«fnatloaf tha 
at>af» pt^naelaoa m^m^ toirarai tlia %m iipwiaolaaa i f h l ^ twu! 
rafiialBa<l at om pola* As ttia 9i>ani avoaaelaas a^faaaad mmr ttm 
afg pfoxmoXcRis both pronaolal Rova4 tomHs tlia eaatta of t^a 
9m fblXw#a4 W thai? lastwitaaaoas fWloa, ta ttia waaatlaa tha 
QjrtooiasB of tha atf ahovai st^aaidat tmmmmt fbrsdat dUffatvat 
shapst at l a a olaa^af aft . Tha f^stoa of uronaeiai ooRaFi»4 
10«ia BrfLa aft«»i» aff-lATtat la yoaatar faMslas. 
m 
The sh«ll fotnaation took pl&ae in tti« (tnaiptooXtua#Xla 
soon «i»n sperw D«niiti«atlon, fhn dx^lstem of •««? fwiu th« 
iit<»pua vaa broyht abotit by th«» aettvtty of th«% tit#plii« wasel'*!, 
'''his Ineltilnl tJaidstaltlc irovsiionts In th« wt^ iros at short 
lntfl»iTral8 In allltton to thu tifltohinf o^  th« t)ost«»rloy r^sdon 
of holy, l^ -^ sa rRoy«%!!<mta wshud th« %m towaHs vtilva an<I 
i t was finally «xtJ«llfl1 by tha Illation of vaflna toi^ eth^p 
^Ith a slimy pass arotinl It. Th« eytoolasiB of th« 9m ratraeta?! 
5*30 mln aftar fusion of tha pronmlisl, Itavlni? a falply wlda 
snac<% at tha two oolas. Th© afg ims th*%n psady for olsawia. 
In ol1«r fflH!ial«8 tha ai^ f-lAyln^ took a lon^ar tl»a r^snltlnf 
la th« initiation of intrawatarlna claavaf«, Howarar, not 
mora than four oalls war© obs®pya4 '#lthln tha ratalna?! afejs 
a« in PWWlagttl afCTia^ r^ Wt (Ahwa'S^  Jalmjtmrl, 1979). 
^miYO'fic mr%o?mw! 
Tha ambryonatlon Inwlva'! tha tram formation of a slnrla* 
callai f«irtlllaa<3 ari? Into a ft3ll»fl«4«fii<l Juvanlla by a sarins 
of call 41 vision3. 
Tha maelens of th« mm first b«»oair»<i alonisatad InHeatlnir 
eoffiiB8noa!!"^ nt of elaayaisa. It '*as follova-f by ratraetlon of 
oytoplasffl aft«r lO-lS adn. Tha farroir of tha first olaavaf^ 
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was horls'^ntal, a t f t ^ t mt^lB to thu loni?ltii1tml axis of 
th« «^i; (^o) ^"'5 «?tvln? r i se to bm biasto»«ires of unaqnal 
si303. The ant«>plor blastomere (S^) was laffer In slae than 
the post«^irlor (^j^XFlf, 4,C). F«w inln'it*»s lat*§r,well deflmd 
nuclei apueare'l In the n*»wly formed blastoB'^res, Before the 
s t a r t of the seoond cleavage the cytoplasw of the larger 
blastomere (Sj^ ) showed strearalng raovoiient, the naeleus faded 
away and finally the whole blastomere divided obliquely Into 
two blastomeres, A and 3 rAsnltln? In to a three-celled 
stage (Flf, 4 , D), In the meantliie thti smaller blastomere 
(Pj^) started elonsatlni; and dlvlied 4-5 win later* The 
second cleavage resulted In the formation of two more b las to-
jneres Sg an?! Pg thus transforwlnf the ef? to a fonr-eelled 
staeje with bla"toi!!«»fes A, B, ^g and Sg, The fl\?e-eelled 
s ta-e was attained 10-15 inln after the fonr-eellel starve by 
the division of blastomere B Into ^i and Bg HaLstomeres aM was 
closely followed by the division of A Into A]^  ani Ag leading 
to six-celled sta^fe 5 win l a t e r . The elsjht, ten ani slxteen-
celled stashes were subsequently formed aft«r 10-15 win 
Interval, The division, after sixteen-celled stafe, was 
d i f f icul t to follow because of rapid succession in which I t 
occurred an! also due to heavy granulation of the cell 
cytoplasm. The morula stage was reached "^ O-IO rain af ter the 
sixteen-celled stage o- 2^^ hr after th«i f i r s t cleavage. 
This stage was characterised by a loose mass of 36 ce l l s . 
29 
BlastaXatlon Cn?. 4, J) oecoprel aft»r 40-4'5 foln anl vas 
followed ll'-ll' Hr lat^r ^y fastmilatlon, Tha eiastHiIa s ta^ 
InTOlvei th# llff^fantlatl^n of toto^apis as a hyaUna layer 
of '•alls oov-^ plnf on Irm^iT imsf of hyaltna ani fmiMlap 
blaato»**r«s ( I t . 4, K). Ilia e'%118 of tha hyallna t>o?tlon 
i#«*^  (50PT)a"^ tlv«lT lapj?'*!' than thosa of tha ffanalar ona. 
This oonlltlon vas attatnwi 1*- hr aft<*r tha Inltlatton of 
f»agtrt3latlon or naarly 6-6J^  ht» aftar tha f lfst elaayaija, '''ha 
a!Pbi?yo sHoiiai alon«5atlon as It p^mi»a<l foi* Infaerlnattofu 
A dappatston was ob3<^ pya4 In tha jji«milap pa«rl''>n, sllfhtly 
away firoBi tha cantM of th« nm In lfe« longltullnal plana 
(i=?lf, 4) , Tha hyaline portion, dastln^A to baeonia tha antarlop 
end was eompapatlvaly broalar than tha i^ ranalap portion which 
r*5pr«santa1 tha fatPra posterior raflon of body o** the naoatoda* 
Tha 'llaa b^ian'sta^ (Shranstaln ^ Shlaranbari?, l«)80) was 
r«iachad 10 min after tha Initiation of tha Inva^natlon and 
this was lat«*p transformad Into a •eofwia' 3ta|>i» a*'tap 10 »ln. 
In the *«)i!siB«» sta^a th«i narrowar «»nd of th» aisbryo baeaBe 
ciit^ vad, eoBua-shaped awl showed twltahlnf woveBients, The 
dan '^asslon o^rwad at tha bf^adar ard rapr^ s^ ntwd tha fatura 
stoiRa, ''^ Is Btf^m lasted fQT about ?!*? win and than transforBiad 
Into the 'tadpola* 8ta«a, The ^reqnenoy of poyeii«nt8 of the 
embryo Ine^eased with tha fo'^atlon of this 8ta«»a. A seiall 
Boiath eaylty made Its apnaaranfta at the broader (anterior) end. 
The »pliii!!* state followed 'tadpole* staija after a period of 
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^0-^5 rain ani showwi Inc'-^ asa In th» etiiiratawi of wibryo 
(i^ *?» 4, ^ , The flfflbryo attalnedl aliBOst t^ m f^oW «pE l^ n^srth 
ani movQi Insl'lt the shell eontlnnotisly. This stato vas 
follcwod by 'loop* sta?* O^-*??? win latur, Th« eontlmous 
i?iov«B!«nta of th© embryo M*%T^ obgtpvt4 In tha antaro-poatertop 
ilr^'ctlon follo^atl by slwultanaons tupnlni? of tha bo<!y on i t s 
3l<!as« ?h« oral ao«irtapa as wall as atonal oavlty wala thalr 
appaamnea at ths» broalar ana whtla tha othaf ami baoapia vary 
aatrotf ani apoaartnf to shapa Intoa a loa«f eonoH tall . Tha 
aifflbfyo attatnad a lfin!»th whleh was moT9 than twlea tha lanf^ 
of th« «ff shall, Tha Uooii' sta«»a lastal tor about 10 f?ln 
ani was foUowa?! by aai'ly 'Brataal* sta»a ( I f . 4, fi) in whleh 
tha basal bulb, Int'tstlna ani o^soBhafO-lnt«stlnal Jtmetlon 
bi%!?an to 1lff«T«ntlata. Tha ?Pov«i««*nts In tha mnhrfo eonli 
s t i l l ba ob'^ arral ani It al'»nirat»d fttrthoT" b'leoplnf ^^ -^l tlioag 
th«§ lanirth of tha atf shall* I^ afca •pratsal* stac® startad 
?^ 0-75 win aftaf tha aarly *pi»atial* sta?»a ani lal to tha 
formation of o^sophapis and then tha lavalopraant of stossil 
phabdloas apnearlni? as a pair of parallel hyallaa plates 
(?lg, 4^ P)« Soon tha lateral lla^s ani ll«Tht puaetatlons 
©aia their apoearaaae on the ontlela, Tha outline of tha 
lat<i8tlne ani ractujs was dafflaroatal ani the lattar appeared 
as a flatt-^nel tiibe nthout etitlcnlarlxei ItiiRen. Aft«5r a 
lapse of !*• hr all the boly ori^ aas wer<f eowoletely forpod ani 
the oe80oha«?«»al piapplnt start i^d at Irrefular lnt«ir7ala. The 
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rat© of o^ a^oTDha-^ ial rmlsati'^nq k«%t>t on Incrfoaslncr as tht tlm© 
T)03S0l bnt h*^(sam st«a1y lat . tr , ?h«i mrAtal r»rl?Por1tiif?! «r>nH 
not •>«! t^aMl f t t H s mint, Th<* e^? sh«ll a^f^oa^i ^in m'i 
90ft ghovlns! a h^^h 1«?«»r«« o^ u las t te t ty , *5o»f<i o i l »»lohiil«s 
w®r«5» also o*>3'»rv«i1 ^nstln th«> qh**!! ts'srhang ^o^n^l as a wisfilt 
o<* Qff»ilel^lnation of thm I t twl l l a v r o*" <!h«ll 1^ i«! to eontlniio'«is 
nr«in<?a"*i of th** «frowlns «I!<^ITO ani th«* th-^tat that I t ^x^rt^i 
i^i^im I t s aet tvt ty ( l l r 4 , 1<I«8), 
Dtt9 to oofitlntiotis t>r«»f9ti'«'e of th-s 1«7«lo!)lni? tiivantl© 
ana I t s rov«in«nts within th© «<?«» sh*ill, th« latt '^r became vnry 
thin ani Tatlfflat«^ly <»8V9 way, A s l l t» l lk« oiMinlns? was for?n<%!| 
thr-*tieh which th® 1uv«inlle cap© out froB th© sh©!!. IiuRefliatoly 
nmn i t s axlt from th© sh^ll , the jtiv^nll© <3ho#«i a t©n1©aey 
to '•©tract ha(ik into th© sh©ll o^tihahly b©oa^ 39© of siiid©n ehan*© 
In th© ©nvironf«©nt (Ahwa<5 & J&l^ajtjtiri, V^l'V) th^t i t oam© 
aerois otitsli© th© s h t l l , 1nhsa(in©ntly, sft«r sow© h©8itation, 
i t r»ov«'l out ani «»tart«'i ^©©lin*^  yl«»o*"risly on th© haotwrlal 
flora in th© wedH^ ipi, I t i l^n^rth inc''©as©i 'r>n«t1©rably within 
a «i'io'»t span o** tlip© ani ••h© «»©''p'inal nriwoHlliip ina^ © i t s 
annoa^ a^n*;© as an oval 9tract«*'«, "^t* tim© tak©n *'ro» th«» ©frr-
lavin» to th© hat©htn» of th» <*irst sfea<»a tti^anil© iffiiri«i fVoi* 
l-*-!* hr a t '*l-10*^. 
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ft "St 9ta<»« .1\r?«ritl« vtth oth^r »ta?r«s a^m wo-^ ohvlcKUf than 
t*.h«i Iff-^t^fie^s *i«tw««in oth#'» sta«»«s f:H«!j»««lv«is, '^hm •toBMi 
Iq co»oafatlv«ly gho^t*!* with l^-W UP In l^n«?t?i. Tt» o«so«-
t)har«ial l*ffl«rth varl«»» fw>» 90-10' ni* whlX« that of tfttl wmtas 
frrm %-454 wn, Thu »«nltal wifoMliiif* Is a t •JO-'H'^  from 
antftrlop '•<9tlon ani I s 8»11!? uia lonf* I t Ttossfiss i^s two dapk 
stalnlni; sarwlraal and ti#o U?ht staining soraatlo nu«sl«l 
(^l^. 5, A), Th« vantpal ehot^ im«l*il vary ffoiB 54»58 
between th<? 0'»80t)ha??«al bulb ani anws aprantad In a slnfla 
row up to a point 15 or 1*^  niielal abo^a th<* anas ani than 
Into 2-3 w>ws on'<*api8 as a ras ' i l t of wultlpllcatlon (""l*?. ^, "^^ 
Aftar f«0?lln<» for fi-«? hr th^ ^vnnl las b«<sa»« inae t tw which 
I s an tnllfjatlon that thay wara eratttni? Tmir ^or raotilttnsp, 
Diirln^ t^a lna«tlv*i phasa tha faadlnt stonoa^ ani th« 3tivanil«is 
*iho'j«1 only s l l^^ t holy f*onti^«itlons. Th* n«w «itleli% was 
l a l l nn1ai*n«ath thn oM fm« ani *^i« otatlonlarliadi nar t t s»ich 
as th« llntni? of <?towa, a»nhl1s, o«*sonha'nis, ateyatory no'«« 
an1 T!»«*etnf« w«%i^  i»«nla'»*'l a naw» fha ol4 ont^ala loosan-^l a t 
th*i ant*»rtoi» and no^tai^oi* wnls of hody ani th-ia finally 
shal o^f CTantun««i, W64), Afta? tha eopnlatlon of i«oultln€ 
thfi Juyanilaa rswalnal inaetlir<% *OT 1^30 i^in ani th«in tha 
oosoohar'aal tiuif^ nlnf! stapt«»<l. I t s fata bu l l l im no slowly bat 
-H 
?rat!ially, li»&^irv to th# reactivation of th« 3iiv#nll« anl 
eo»m«ne9'"«nt of fm^lrm one© ai»aln, '!*h«* tlm« tak«n from 
hatehlntj to the completion of flwit wonlt Tarl<*4 fWR! 10-14 hf 
a t g^-lO^C. 
Thl9 sta-'o has a pTlraorllmn'ifHleh Is ustially larger 
than the first sta^* but th»^  boly length Is fairly varlabl*, 
"h© bo^y i s also glt«»htly lonF*»r than th«* f irst 9ta«ro. The 
o<9Sophag^l l«*n«rth ran?«s from HO-ITO nm an4 th9 ta l l l9n«fth 
tTfm '50.54 nm. The Iflnfth of stoma varies frow 17 -^ wn. 
The fenltal nrlinorlliim Is J^-S*^ ^ from ant«»rlor w l '#!.th a 
l«^n?th of 1^-1^ tun. As the division of the terminal anl 
gomatle Huelel oecnrred i^irlnp the aetlve ohases (sta^^es) aleo, 
the n>wft>er of 'terminal nt»'*lel was 4-*? anl the somatic nnclel 
R»10 In this sta«?e C^ l**, 5, B), The somatic tmelel are 
nresent both on the anterior ani posterior irtls of the ^inltal 
orifBorlltiP' so the let^wilnatlon of sex la not oosslble at this 
stasja, % specialised miolal wer« ob^rved In th«i posterior 
re?don (I'l.t?. S, a), Aft-'r feadlnf *br several hr th« second 
sta!»» Javanlla Boult^d Into the third and the time taken for 
the transformation from the f irst to s«»eond moult was 8»10 hr. 
In the third sta'i'e the 1ev«lontn«» male anl female 
juveniles can be easily 11stln?tilshed from one another. These 
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ai»'» th«rofope •i^ sgcrtbe'l 8*9parat©ly, 
Malet The lensrth of stoiBa Is ''O-'H uw, otsonhafras I'SO-l'?"} vm 
arrl tall "^-Sl urn. Th« nrlPf>i»41tiii! Is sit!iat«1 at 47-«iP'^  f?v>iB 
th*» ant«''tor «ni &ni la •r»-fi4 twn lr>n«?, 7h«» somatic nuclei 
in th«9 mrAtBil vrlnor^inv a«rtT»<i'»at«*1 ani ataft**! T»rollf«i«tln«' 
l^ w l^nf? to th« «%loiM!atloTi of th«i r>Mffior1t«fp ant«Tla1 ani th<<i 
llsDlac^ffflit of (f^rfftnal nnolot t)«5«itiHa1. The <»»pB»tnal 
nuclei n«i!!b«»r 8-10 while somatic on^s a^ ^ 10«1S ( l^. ' i jC), 
The somatle naelel Binltlollel (yintliwously ani foriRei a short 
anterior tube with a small flexcure 'tii'lnf the third moult, 
their arpan?»enent heln^ In pairs* A flattene<l cap nucleus 
Is T>r»»8«nt at the enl of the tube. There a^e no spedallaed 
v<^ntral ehorl nu«?lel on the ventral s l le but an a«^re!?atlon 
of small dark stalnln» nuclei on the dorsal s l l e of r»otUB 
representing the suloilar prlmtxedlum C^ff,5, H), The tal l 
also shows slight reduction In else as oowpa^ 'ed to the S'^ eond 
sta^e luvenlle, 
^emal^ t The thlM sta^e female lu^^enlle Is comparatively 
ler»^r f^an the third sta«»e male. The l«no:th of stoma Is 
'^ O-'*! urn, oegonha^s 14<)-'W? urn and tal l 4«5-l?l urn. The 
«»enltal nrlmordlum T'-'JR t»« lon»? and Is situated at 4fi-W^ 
from the ant«»rlor end of bodv without any ^lexare, t t 
elonwited hut In reve-se dlr'»etlnn to th?it of the male 
^ 
^nvenll«» Thci i)ost<%rlor ••lon«»a»;t'^ n of TJfiinoHium lAS *»roa«ht 
ahout by th^ nmltlTiUeatlon of sopatle melid w>st«rla'i, 
1l9T>la«5l.n«? th9 «^»Tt^ lml nusl«l ant*i?l&4 i^vi* 6,A), Th« 
fonodtiet wag foTwH by th«» soBiatlo naoltl n^aklnf th«lr ii»y 
posteriorly Itirtncr th« thirl Boult as a r^imlt of oontlnaous 
prollf«*Tatlon of th« sowatle nQCl«l, Tha wiabnp of j5«TOlnal 
miclal of an active third sta-t f«ffal« ranges fron 8-10 whlla 
the so&atle fmoliyl from 14«X6 vlth a cap nueli^is at the 
posterior tip* Th« vantral ehord rraolel In the rwsrlon of 
split ted row forp»(5 a trlan«rtaar taass of n«elel afttr laultl pli-
cation n«ar the ^motion of Intestine \iit#i r«»otum» This BASS 
of niiolel copn '^l'ies lari;© lark statnlnf rmelel called specialised 
v<intral chord naclel b^slies the llfht stalntnir n«?l«l arotind 
the» (^ff, 6, I)-'?), The site of specialised ventral chord 
nuclei represents the looaHon of fntnre valva and aid In the 
ro^ nT!?»tlon of wtdna. 
The fourth staap jtivenlles cl»={ely resemble the adults 
ani show considerable Increase In the length of ironad. The 
differentiation of varlons parts of t^ onad takes place d'lrlng 
the fourth and final moult, 
Maly The length of stoma Is 133-37 vm oesophafus l76-i?04 vm 
am tall 35-4'5 nm r«*sT>eotlvely, The prlwordliw Is '«'U*563 vm 
lon(? and Is sltnated at 46-Mt from the anterior end 
m 
f«wilTial son« shotf»i eonslltribl* tnef«a«« in Itiifth aiH 
flexei ovuF. Thaiw ai»# oofonial istUs fttn»ani!«4 In th# p«fl«»sd 
i>ai^  whltfj f«i*ially ©lon«»t«t to a eonsl<l<irA i^« Innfth, Th« 
i»«fl©x»d uart Incluaas siftjor part of th» ovair vlth sniltipU 
rows of ooeytas, fh« S990lali3#(l imelitl saw rtsa to '»«iln» 
vhloh opanod to tho extarlor throufh a transvflrst voXfal s l i t 
iflth a roanlod hyallnt bounSary (^i?.6, H). Th« aomatlo tab« 
Jolnad tha vagina in th« last stagas of exmlt and tha lattar 
baeaiBo haavlly solapotlsad* fh« dlffarantlatlwi of vaHous 
parta of gonad took plaoa laailng to the foiwation of ovaty, 
ovidnet, quadri^ltinellai ntotms, vaftna and vnlva* 
Tha isala and fawala f'»nf»t^  sta»a jnvenllifa awargad fmm 
tha a«iTln» aftar t#ii» eoRiplatlon of memlt as yoont adtilt and 
stai»t«»»d fatdlng Immadlataly. 
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Discussion 
Th« aiBbryolofleal stuilM on rhablltH nwaatodos hav« been 
v«iy 9\ioc«89fttl b«eau9« of th*ilr shoTt l i f e eyel« and high ptpro* 
dtictlw TOtential, Taratoyhabdltls ft^l^taa Ig also a OToUfle 
bpatdar ana h«nc« datall©4 observations on Its a«7tloniB?5nt war* 
T>osslbl«. Th« fusion of mal* and ffwalt Dronnolal in tha longi-
tudinal plane, either inalda or outside the female body, \ms similar 
to Caenorhabdltls alegajy (^hrensteln ^ Sehlerenberf,l<l80). Darinf 
ffiovenent of th^ pronuclei towards the centre of the ef!», the 
pinching of egg cytoplasm could be observed appearing aa a cleavage 
furrow (Ehrenstein et. al., 1980). The Intra-uterine egg develoument 
normally did not occur in this species. However, in older females 
the eggs were retained In the body for sometime probably due to 
weakening of uterine muscles, but development beyond the four-
celled stai^e as in CtlUOP <^?^ ? svmmetrlmis (Ahmad * Jairajpuri, 
1979) was never observed. The matriddal hatching as has been 
observed in some rhablitid nematodes (Lordello j ; ^ l l . , 1978^ Singh 
^ Khera, 1978| tucj^Ai** 1^^\ Oonaaalei, 1980) did not occur 
in Teratorhabditis sculutqf. The eggs also did not remain viable 
in the body after the four-celled stao«. 
The cleavage patterns in Teyatorhabditis scnluta^a resembled 
^^* of Catnorhabditis elefans in which the anterior blastomere was 
larger than the posterior one (Bhrenstein ft Schierenberg, 1980) In 
contrast to DlW |^><?hqff W f g M l (Hirsehmann, 196g),Halleotylenchns 
TOlflP'rtf (Yuen, 1965), J , dihvstya (Hirschraann ft TrianUphyllou, 
1967) and CyUnlrggPrP^ I^ longjstoma (Chin, 1977) which possesfed 
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smaller anterior blastomer*. The nmorjA ol«avap« involved 
obllq\» division of anterior cell (B^ resulting In the formation 
of cel ls A and B as was also obs^ r^ved in Hhabiltii i ^ c u 
(Chtiang, 1963), The third cleavage showed the division of posterior 
cell P thus leadlm to the fOraation of Sg and Pg ^mm** ^^ 
division in J . dipsad and J , mffffBlff m which the anterior 
cell divided tiio tlo«s prior to the division of posterior blastoaeri 
(Yuksel, 1960| Hirschmann, 1963) • The four newly formed calls 
furthf^r gave d<9scendants along the stem lines. 
The increase in the wite of oesoi^ageal punping the hatching 
time approached, was similar to that of AoT^ f^f^ ff.ff '?<?gT?X,g«a 
(Thomas, 1965) and Acrobeloides sp. (Jai raj purl * Aiml, 1977). 
The o i l fflobulas observed within the egg orlor to hatching were 
most probably th© proiuct of «ral0i ft cation of the lloold layer 
of shell (Bird, L968). 
The embryonic devtlopffl<9nt lasted for 16*]S hr which i s 
very close to Rhabditi^ teres where i t was about 20 hr (Chuang,1962) 
and in Ca^y^prna l^t^a JX^g^m less than 14 hr (Hidile,1980>, I t 
was very different from 1 , complaai^ and ^, dipsaci which took 
4-5 days and 7 days respectively (Thomas, 1965| Ihiksel, 1^0). 
The l i f e cycle of Teratorhabditl,« seulptm was completed in 
3-4 days at 30*^ similar to C. j i juaaj which showed a l i f e cycle 
of 3J- days at 90**C (Byerly et a l , , 1976), 
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Tftratorhabittta j?ulpft\a wai typically oono-prodelphlo 
Qossffsslni;; a ratio of i3t^  b*tw«»«n th'^  f^^wlnal an4 somatic 
nuelisl In th«» n«»wly forwil TJirlwiorllTiiP nnllko oth«r mono-
nroiftlphle st)«el«8 •,«!,, J , ilDa&Sl» J« tyiformis ani 
Chtloplaottf ffyff?^mCT8 whiit^ th« TOtlo wai li ? (T«Ics«l, 1-5601 
nirsohMmn, 1^« |^ Ahnal * TalmjTwrt, r*?*!). The nuBb*»r of 
pplwoHlal raiol^l showed a olosn i»«>s«pbl«n'»« to the awbhllwl-
Tihle sb^elm C» al<tgang (^r«nst«iln ^ <5«bl<iwmb»n»(f, V^BO) air! 
Y^ltnlT<?<?<?r7aa lOTdl^ OUft (Chln, 1<^77). Th« othop major 
11ff«p«nc9 shown <br T#ratorhablitis aailbtas vas that th« 
pnltiolloatlon of R«»PB!lnal wielal stapt«ii from th« first mo i^lt 
in contrast to oth-^ r so«»el«s jj, JJjttaalf J . trlf?rffli> 
aymwfttrlciis (?uksel| l^ eOj Hlpsch»ann, I'^^i Yuan, l<l65f 
Chin,1977; 
Hlpsehraann* Triantaphylloa, W67|JAhina'!^ Jilrajpupl, 1<?7«J), 
Tha slfPllar stagas showni varlabla n«»b«r of primoHlal naelai 
1 1 ^ J . ^rUomll (Hlfschwann, 1Q6'>), Pratyl^ ^nehaa (Homan^ 
Hlrsehmann, rM5*» ani Cyltn^poaetnnia longistoaa (Chin, I')??) 
but in eontimst to I . Ktlaapis (Yttun, r>6«5> ani J . iihvstp^ 
(nirsehwam * Trlantanhyllwi, 1^67) wh«f^  fimltiullcation of 
nuclei vas iHistpiet<»'! only to the wonltlnfir Phase, <5ex 
ll^'ferentlatioa was aopa^^nt In the thlpl stt«re, the females 
hannif snedallie'! ventral ehor'! nuclei in the oostepior 
peHon mwiberini? fnvtv as in D. triforwip (Hlpsehmann, im^) 
ana C, l9HgK.{it!9Bft (Chin, 1077). The male oo-^sessed spleolap 
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prlpoifllim, "iftsttntd to flv« rt.99 to sr>lwil«s an-! )i?tibfttn«etilT»fi, 
Th«» SD*»<5laUi«i(| v«intrttl ehorl nuolal In f«»iBal"'i, w«»t»« 'I'^ rivtdi 
froB! the vantral choM nuclnl ani fbrnwd th« TO«?lna» Thore was 
an aeotaiulatlon of -iapk italnlnet ani llsfht staining naolel 
aw>tjn1 th«i d«7#10T}lnif va^lai (Ahroad * Jialpajtnirt, IV^), Tha 
acetpalatlon of nu<;l«i arming va^tna ^ s also !raTK>rt«iS in 
?or th« 4lff9r«ntlatlon of juv'%nll9S a, b aw! e Talti#s 
V9V not fwini to b« of Braeh IwtJOPtaaea, Varlotis otti<ir 
fporDho»«»tPl© an#l aliow«*trle ratios i(f«M takan Into eonsiitupa-
tl'^n, «.«!,, thei niiiBb«»r of oyliBoHlal Tnel<ii, tha ratios bettr«en 
total boly l«nffth ani tha nosl tlon of anasf lannfth of tal l ani 
nosltion of urlinorliup an«! lanfth of ta l l ani nosltion of anus. 
Tho '^ert^sslon lln<«s, to obsarva th« eori»alatlon b««tir«an thft 
body l«m«rth ani ante uosltlon ^or liffa'Hint .lu^anllt staf«»f 
i#«*r« also Irawa C t w . 7 # 8), 
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chti«>t>iaqus jimaiilsaa. IMlJia J. IssatQi. 2, i^>^ii^. 
AH^ 'AD, I , a- JAnATmil, V, q. ( r m i a i *5«x a t t rac t lnn ani 
eonulatlon In iMlS2l l2lS avww^tytqaa ('famatoiaiAerob-iltna^. 
A *^'AO, I , /' TATlAT^'^t, »% T, (I'^ ^^il:^ i«x attt^fTtlon in 
Crumagia Uffbilanaa ('^amatnla t IHaMlt l lae) . ^23M 
A^TMAD, I , ^ JAIlAP'm, M. 3 . (X'^Slcl Tht coTjnlatory b^jhavlour 
of Cyuanaiaa larebltansa (^taatoia t Hhabll t l iae), l a w a 
AH^ A^D, I . * JAIlAI^ni, M. 3 . (r»81dl Aminw, &ra rappol^iotlon 
In CsaaaMEi Isn^lt^nat C^WBatoda I Hhabllt l laa), 
AHMAD, I . fr JAIiArrr^I, M. 1, (l'>^leX ^ ' ' t o f s inflnanelnR sax 
attt«<!tlon In CM;<?1??la"^ 19 JCESaMSJa. J . ^«»tatftl. 
A^^ 'AD, T. f^ a n A T ^ n i , M. 1. (l'^*?^^ q . , a t t ract ion In atatnir 
A^ WAD, I . ^ ^TAHAJ'^ ^T, M, s . (i^^^i,! Loooiwtary ehara«b*rlsties 
of ^^itlOT^^?^? 3F"»?W<?^H 3iiv«n11«s. Inltar^ J, ISESJfeSl. 
J 2 , l^S-l??. 
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anl Interaction <^fti#««n fefo 9D««el^ s of !>a(st«»i^ o^haflc 
n«ajatol9S. n^matQlogJoa 23, 6-l<». 
A?ID!US3Y, 1. (X<570), Fr^llebenla !Jaffiatoi«n aus 7l<itnaB, 
OJQSIS. iSOl* I22i^. IQt 5-31. 
ATimsSY, I, (W7l). 3v«l netia Apt«n i^r Tfawllla 3ttr»nematltla© 
(naraato'lla) ifiai. i a i . JSZi ^^-'^9» 
A'^ IBASSY, I, (l'>74), A niifsatoflak «?oli3el6Ja 99 rtn1s3«r©iesa. 
»%>yyar TadftT>>anyog AkalaTBJa 31ologiai T^ lfa^ TTrolt ^H^lT^mH 
A^'USST, I, iVY?^), '^y^lntlon aa a basts ^or th« syst^!!>atlfatton 
*^ f n i^inatodgi. ^taan Thibltshlnf Comnansr, 3tj!ian«st, 
London, SanFraneitoo, ^^Ibotipna, ^?^ T»o, 
i^m*?"??, I. iV^^), nix nm STJ^^SIIS of th*» snbor1«*p ^hablltlna 
(5«!nato4a), l^SUt J!fB&lal. J» '*'-'^. 
AND-^ ASSY, I. (1983). A taaDnoHilo raTlify of th«> mhoMmr Hhabdtttna 
Cf^raatola 1 S#i^ «rnant«a) ORSTOM, Paris , %1 T)p. 
A^ T4I, M. I, fr JAIlAJri^ HI, M, S, ivma), Stullas on n-wiatodt 
b«ihavlo«jp II, 3oRt observations on th« oattarns of 
moirmmtM In i^},n?nn e^if^  »P* Indian J . ^wgttol. 5, ^.V^^O. 
A^vi, M. I. * .TAHAJ?^!, M. S. (tiVTb). "ItiiUt on n-watoda 
behaviour III. Loooisotion in 1\iv#nilas of Tfegiolalpma 
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eon^ontpatl'^ns of tkmr, Initan J. JsiiJal'Jf ^O-^*^. 
'U2CI5R, A, X (I'M^), Ch«iete l i f t s of th« nii!sato1«i su|s«i'fa»iU'»» 
')otTlatwoi1<Mi, ^haMltollga, fVltnehol 1«» «n1 
At»h«l«neHoi1«ia. iisi2jO» Jr iUt "^1 ^^ * 
B f^tOlT, 3 . «• 3^7lf, J, L, (1<I7'9), Inflwno© of ua^'antal at^ iliw? 
on the reominotlon of th« » fan'^^atlon In a h«rf!«a-
t)hroilta n«?!»ato*59 C, jiaaaas* IXB. .SaiSUM 2f I'^ '^^ O®, 
^RD, A« ^, ( 1 ^ 8 ) . Chanfta aasodat^ti »ftth i:»apasltlf» In 
nasipatoia* Til. ^Itra strnettiF© of tha »i?r shall, larval 
(jiitlol* an^ (snntants of tha 8iibv«»ntral o«sonhaifaal flands 
^n WttloHogyna lavanioa with lowa obsei^atlona on 
hatching, 1 . Parasitol. J | , 47'5-48^, 
Qtiantltatitr*! Pdiasn^is of asrainf In fch«i n«ii»ato1§ 
^a<ineyhab11tt8 alatans 1. fonalJitlon ani lonHt»s1lnftl 
gt^Hlas o^ bio bihavlonpal naf«»aitiii»s, ^aoh. Agatn<r 
i n w ^ l , 1. (l'y?4). Tht ff#natl(ss of C, jit2il l». <>fflttfl<gg 22, 
71-44, 
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BUT3Ca,I, 0, (1S73), B«lti«^» sat K«nntnls <l»p fp«llito«M«n 
ir«Ratoi«i, %v& Aeta Ksl. Lwo* Oafol, Oamt^ gh. i l o j * 
eyeU of th# ntpatw!* ClftmrWItUf J i l B a i ^. ^^.4 
CHAyn% H, «• T^?fin% J. W, ( l ^ ^ ) , Oi^ftnlaatlon of ntwoml 
mlorotaibtiUs in th« n«»ato1« Cftrw?^ !»ll^ 11l Uf jd,tQai. 
CHIW, 9, A, (1^ 177) • ^brroRle a»! iBost-WBtifTonlo d[«v«lot»B9at of 
CniLMrO<?9rTOg l9a?lf toaf (1?«i«to4a i Cyllfrt!?o«opi»rl4*«). 
CHI'f, D, A» * TAiaOH, D» P, (196<l)* S«sial AttTttetloii and noting 
patt«nis in .M4?llr?gffriyn l^nfll^BH Aa^  ie» JBSiUC HanatOilai 
Cylindyoeofoori'iat). J» Haaatol. J , 313-317, 
CHITIOOO, B, 0. (l<^30), ^fcailts on sofB« |9ltTstolOKloal Amotion and 
Borpholofleal ohapaet«yi of ^tiabiit^ff (^hablititSaa^naiiatoiSaa), 
0T!If^ «OD, 3 , (J» (1133). A f«visii4 elaii if ioation of tbt Wanatotla. 
CHIfW'>3, 3 . f!. # OTXriOOB, «*. 3 , (1330), Intwitaetlon to 
"^mn teloffy (3«7isa4 «i1itloa, 1374), tJnlvtPiitr 1»artc 
^i«fs, 3altlpoi^, lonlon, Tokyo, '^ M ii>l»» 
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m MAW, J, n, (11^0), Dla 0lnh»l»lt<*»n, fr«l In a«i» i»etn«a 
!!He urA tin suss en '^ ass«ir lalsenlan 1f»Batodi«n, 
Vblatiflf«p ^tPldit nni 4««crlptlvsyfttH»tlS8h«p Thjsil. 
m MAH, J. <5, (1884), 31« frel In i«r p«ln«n ^M« una la iuss«n 
lasstr l«b»ni«n lf«Ba1»i«n ^^T n«13«rliiMls eh«n ''Kiina. 
2Xm av8t«BRtls(!h»faiml3tisehQ Monogimght^ . L9l1en,l^S06. 
Ooncit^TY, ;^, C, <B«il), Th« mn^n of th«i gubftaally 
Hhabdltlna©, Mieoi^taky, l*!**^  ('ftaatola). l ^ i ^ r 
DnnrrHl^T?, 11, C.; TA^ni^, 1, I . , ; ^C^%AS, f^, t . ; *IK,L1!?, J . A, 
# YAH^ OOO, ^, A. (1*1^5). Axtnle atlttvitl^^n of 
5» brtggaaa iflth un«ipol«ii«(nt#i ani suDislnBnintisd 
ehtwleally 4tfln«€ w^'tta. JjEi. !?«y Torte Ao|dl> ^et* 
22, 176.'!!17, 
BnTAHoiif, F. (1948). ifjit^tr^ qft^rtUt in Wf^n^^^t m Yfn 
ta!fflunulas* ^ H S , 6% pp. 
'^ DOAH, H. 3, (1980), Tha ftnatles of 4av<»lop!i€nt In tha 
n^nsatoia gftftwrWIIUl iO&Sim. tn *MolaoulaF biology*, 
Tha Fwlaoular fanatics of lavalopiBent by Laifhton, T»; 
Loomls, iT. ?• (Altai's), Aeaiiiile Pptss, Hav topk ^ 
London, 9-68 pp» 
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4©wloi»8eQt of Hhabdttts tat^a (A. 3(*m«il1«p). 
jaiaisiasisi 2» i^*?-^*). 
coT^f?, *^ . c»; wtc!^, n. n. », /^  m t s , J, ^, J. <r»iix). 
HtBatodts/eotMiiKxis ratio for Bonltortiif mlluttnin, a 
rebuttal. mr\m JMl. JnU. i S , '^^•^'^l-
cnmT'nr, % x; ' ^ L ^ , D. # »'ILLI^, V. t . (i'?'55), "7A^«, an 
Imppovad flaeatlv© In n^ MBato^ ® t^ehnlqtia,, ZiSliJfc JLjjaifl 
aaM£Sa£j2t S7S, 
CHOLL, W. A, (1^70), An analysis of awarralnf in Panagrallua 
CHOLL, N, A, (ry?^, ^ahavlotiral aotlvlfel#s of naisatoiss, 
CHOLL, '?. A, Cl'y^S), CowiK>n«mts anl natt^mi tn the behavionr 
of th(t n«B!ato4# jT. aleeana, J . Sool. London J2§,l^?^17e, 
cn*TLL, ^, A, ^ snsRltO, ?. K. <r^«?m Hlspap.ihl^s In nematola 
behavlotir. In *nm% "%mif%t%q ^wf 1?Q f^g*Yol. H I by 
StickeiTBan, ^. ^^\ loMe, 1. A, (niltors) , Aoa<i«i?}ie ^rest, 
^mr ?ork airl Lnn^n, ^^.^51, 
D13 *^ A17, J, a, (1R76), ind'irioeklnfen ov»f» vrlj tn ie aarle 
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HHHIWI'RI^ , 0, wnBt SGHI^Ht^^O, n, (2980). C«n Uil«a^«s 
&ni (SevulopiBsnt of CftflUgrt^'imi MXsJOm *»<* o«»er 
nffia«ol9S. In 'ifaaaWltl f^f ^^Ifflogigftl W t U * ^ol» I 
3 , M, (^I top) , Ae«4«»le PMSS, l?«if York # London, 1-71» 
6lHf=JH0f| D, ( 1 ^ 0 ) , StaHl«f on a(?tln!!? in QiflJiated© X. Th« 
iMBiato1« fts a lioiaX ovtanlsp fof* aerttnsr ?<»«aifeh« 
00*?A3itt.^ 2i I.. ( 1 ^ 9 ) , ^n4otokla patrtelia in ninsmtolti of 
^^CHLl!!, H, C, (l<i70), ^tni»o1netlcHi, ehTOiROSoPt na»ti«p anl 
nos t-«!)bi»yonlc -tavtlonwiunt of ^nagyallns yjivlvt^i 
(WftRatoia t C«nhalol>Ha«) • 1 , Ifitatel. jg, 159-161 
H^HWIO, ?, (1920), Abwlohtnlt fbmi tor Papthof<in«s« b#i 
9imT I'fatatlon Ton T|?i#MtUif J l U i S . i E ^ . miEC iOiJ. 
HIJ^ CH??A ,^ H, (195??). Dlt !f«B!ato<!«n dtp jlasf«irfp«naa 
wlttalfmnklsehap Oasiissar* 3eel. Jahpb . Syat> QXt 
31%43S. 
HIH3CH»fA'?^ , H. (1961?), Tht l l f« cyola of DttyUnehas trtfowwia 
with «Bnhasls on t>o t^»«i«bpyonle d#v«lowii«nt, Pp^ ty. 
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THISCFP'AWII, H. * THIATPA?TO,L«^ , A, C. iV^m), Mod* of 
r«!jroiaetton ani '!«v<ilotHB«*nt of th« y«9]«y!uetlv« 
•TATIAT^ 'O^ X, M, f?, (1964), tnti«»«t«rtiM «fi? 1«v«loii»«nt In 
iPt^flrt^^l aywaf. JliiJStlSSLai iSf ^')» 
JAI^UJmni, M, 3« ft A5MI, M. I. (r^??). H«orod«otiv« 
b«h8vlotir of 4grQ>il9l1tt tP* Jf laMSSlai J9t 
509-317. 
A^IHAJrPOHI, M. 3. ft HAHMAlfl, S, A. (1979), An ildtal nmlirm 
wdivm for n«Bato4t sfmnts* JsMSQ !• ^•gatol. 
S, ir?. 
UTPiwm, mi7A (1164), %tiitinf of iiiaai!iiM3.ai judLssasA* 
KHignu, B, (1968), 'ftaiitoiai fmiB th« banks of i it l l l an*! 
ynimlnf vat«ps, IV D^serliitlon of a nm fubfumn of 
^hablittf ani a n«f towol^s fwiR Inlia (Snbfaailly t 
Hhablttinaa), J , Jsai , HQS* Xnlia ^^ 14.41, 
K^^ A^, 3 , (19«J?). Sfc<i1l«s on th« ealtwln? of a fraa lUim 
t»t»»tO'^ A<?W t^UlltW eoTOi* Ktiim, Iniian J, Ha|g|jU^, 
i a , 1^-167, 
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KHIM, S, (l<»69)» 1f«Batod«f trom th« banks of s t i l l mnA 
rtinnlnt vators* VI HhiOJiltlda ffOB sawtr. 
KHIHA, S« (1<I70), Defvaastaif kaihairianill n. f«iu, a. •?• 
(Dlplo«a8t«rtda B. m», I DoiTlatBJolisa i Iftaiatoaft) 
tram Inlla, JML* MM* JMt 4'H-43!^, 
KHSHA, s , C1171), Ifisatoass fron tha banks of s t i l l an<l 
mnnlng vat<»rs. XI Sutifamlly i Hhabdltlnaa. Indian 
KISI15L, M. J,; CASTILLO, J". M.^  C^Kt^ lMAW, L, S^  OTCIC^^AW, 
B, w. * ?!lwmt|riCH, S, (1<*7S), "^titllas on acrttat In 
I* &Sill* WacH, jygi, J2sZ« Ji, f^ l-<98. 
K13I1L, M.; HIMMSLHOCH, 3 . * ^CK^MAIf, g. H, (1<*73). ISffaots 
of Aninoptarln on th« flna straetara of JS» brtgarai^ a. 
la *lBt^fflinonia p9fliTff» 9t ^Im^ ^*t^glggl* (tad) 
tfinaaapolis, Hinnasotai Saptaeibdr S.1^, Abst. 
KISia, M, J«; HIMI^ HOCH, S, A a^CKlHMAJf, B. M. (B74>. 
^i1l?»tfl%Mlllf ^riMffftt t offsets of amlnoDtarta. 
KO^ i^tSH, H. (1954). Dla !f«!iato'lanf)inna 1#s Tarfaliaaiaa Hol»«s 
undi IhPa ^asallianfan an dan Insactan. Jaal. ^hfsjb, 
KHtfOim, ^. (1*111). %Ftflaniwif mA Kalniallaa • BlMnn? fon 
.«$«? 
ihabiitis a i^?gyfM nov. sp. J . jdaa. iaaJu i a s , 87-ig*. 
LOHD L^O, I*. 0, % St 21M, A. C, (1977) Tha oeetirrtnoe of 
eniotokla BatpleWa In a mwitoia of Hhabiltlda© faaily 
Soatftdaia lyaatlalgft M lytmafcolofi^. 41^% 
horm^ u H,; m^nm^ %i» » YAH^ IOOD, I . A. (I<5«6), Th« 
t338 of BOTatolftS e<iltai»«1 axtnloallT on laflna*! 
w«1ln» fo? blolofteal stall#8 (Co'» '^»9i»on'!fne«). M* 
%t. lOQf 167-'??0» 
LUC, M,; TA'n.O^ D. 1>, » ^ - ? ^ c ^ \ C. (tvT^U On tMotokla 
raatrlelia awl Intra-tit'^fliia iawlotJiiisnt ani hatehtnj? In 
n*wsato<l«i* SsmMSSkSA^f ^ * ' - ^ 4 , 
WAtJPiS, % ?. (1900) %<$«s at founts fla rai»w>1tietlon dis 
naimtodaf* Ais||. Jafltl* JXBfilil. JISD- I t •'58'^ ^^ SS. 
^UUPA3, 'S. F. (1913) TTn nonvaau^ Hhabdttta- ^aU* iaS« M^i* 
T^ AHPAS, S. ?, (1916) %« viiatiy nhablttta d»Alfirta. jg, X. 
.So,Q> Jlfli. Pari a, 22t *509-6l3. 
ffSTTPi^ , 1?, F. (1919) %sals d'hybridation ehat l« i naifiatodas. 
Bniy Mol. Bale. ^ , 466-498. 
fIcnoLAS, % L, (1959). Tha ffiJltural and iwtrltloail rtqtilra-
mmnts of fraa llvln? n«watndas of fanns IhaMltlg and 
ralat<»d ranara. Taah. 2H11 . Londnn, JZt 1*51-1^. 
• 
S3 
* I^C^nLA3, 7. L. * MO '^ ffirtA'^ T, w, (1, iV^m A t»ehiitqu« for 
ohtalntriff ax«?iie fftjltuir*^ of phablttl?! n«ssato1««, 
J i , l.X'?^, 
l^lOOIf, V» # BHTT?!, J, (l^'SS) L»«wlntlo!i des stwiotUT^s ntiol«aire 
OTlLISr, L, (V^O) As Anfalllulliak iBa«anwi.1 aa (^^noi^i^ohlt ^er 
AntTHlltiUltii), TaygiMiat^^ ^ a . 4 , lfl-150. 
OfSCH^ , G, (11*513) *5ys ttBia t l k nnl T)hylo<r#!il« i9T Qattem«? 
^hab41 t^f (%Rato'!a) i2al« ik« i lS i* S^i l'*0-g80, 
oi(Hi, n, (1«?%) 'llfi B^lti^f mv K-iTintnli Biarinup Hhabittta -
"A^AWO^V, A, A. (Iifi4) Owmw fltoi?«l»lnisoloftl Toiu I I , 
Chastnaja fttonffnafeo'I, l»>8ki» A«*a1, Set. 2SS1, i f ? tJn, 
PO^VICI, I , ( r i7^) . 3tiiii«s on th« blolotqr anl uotmlation 
(l9V«doi9Rent of Captialt^u^ papaatnia (^amatoda t 
C<»9halobHaa) in a^ap wsltaipa. Pailobielogla 12,1^'3-1<^» 
T'OPOTICI, I . (il?*!). Th*» tnfltiema of tanpapatapa and of 
ntitPiant wadltUB on population of Cap?lal^ ?b^g jssgsa 
5™ 
BAi^Ami, D, R, * MASOif, C, ». C l ^ l ) . l*owilatlon sionltofiiii vith 
nalfsana tjslng ths mtlo of n«mto4ts to ooptnois* iSUUtt 
HI1>EL1, B. I*. # ^ B ^ t , P, 3 . <l^ «OK Abnowial stmsoiy ultra-
ttroeta?* In imtantt of Cftq^ffn^WUS illtSSIIS tmibla to fow 
HlOiX,!?, 0. I,. A 9!ii?!fl^, S, (1978), InilT'.iet iutip?«iilon In 
aOMA^ , J. * HI^ CHMATW, H, (196«^). l!BbiTot«n«flf a!^ post-«W!bpyof«-
nasis In i9«cl«»s of Pi>atvl#Helma (Wasatodla t lyi^jchldaa), 
2mBL* iHMld^. il2S* Ji^ tilll. J§t 1< -^X74 
HOI^STII ,^ M, (l«l©8). !f9®atode bloeb«iBlstrr IX. tttok of stapol blo-
syntbasls la fpa«i l l H n i n«i»ato4«t, Cjj^, BieahaB. Phyaiol, 
RtJHK, 'I, (1<I56), Ola 'f'watolan «S«T imian. Parasit. l^ehpHatha^  5,1P-43S, 
3AC^, ?T, {l'>41). ^•vision dar ^hinonawattna i^ (Anfiilllttll'laa, 
!?«i!Bato«la) ^2al, J^, .2zal» 23f '^'^^«. 
SACTB, H, (r???©), Dla ^(watotlan fauna 1«p '!i'!ai»«ictei»«i«nt«. Iflna 
'Jikloflieh . fystaaatlieha Sfenlla, i a a l . Jll» Jxal^ 33$ ^^ 09-???t. 
^Ct?TOD-?a, A. ?• (iafi6). l%nograaht« 1#y ^ajgat^ dan ^aPlin, W tJP. 
5S 
^^TILL'?, n. M, * A^ !51H<50f, BI, J, (1<I<5'5) Poll^itlon wontt^plnt 
«flint th« n^matolt/eoimuol ratlfjs a iji^etleal aiaplloi-
tt<>ti. jaailjas Ja i l . 2J IU. Mi «^-<^. 
*=!IDDIQni, ??, <5, ^ W l ^ ^ n t ^ ri, voir {19S0) ^loehawi^al 
mn^tiisB of Ci|wnQT4>ia!>ditt« Jtisf&aa* l^ n »tyw^t?1gt i i 
vol.1 
Bi^aaSlayjMail'j^y ^nekiraan, B. «f, ( f i l t er ) , 
Aeadaiiile ^«SS| Hw York aid London* ^^-304. 
Siwmi, H. 7, * mw\A, S, (1<»78) A easa of %i1ot»kta siatrtolto 
S0*f?H3, J, 1 , , SHOH ,^ H, H, A 0A3T01?, L, K, (1977) 
H«t»w3.1tietlT« bioloj?y an4 b^havtonp of HtiaMttta jMjUifl 
(3ehn«t<S«r)(HI»bdltHa i Hhabdltllaa), J« faaatal, cji 
14%148, 
STTD^ TT<5, \4^ (I<?74a) 2«r aystasiatlk, Varbval tntif, okolosda ^ni 
31olojrl« nmmr miA wanlt bakanntap ^habiltllan (ifamatola) 
<?^ IHAn3, 7, (I<l74b) Znr Syftamatlk 7«rbf«ltan«, 'dkr>loerla and 
31olOfla n«i«f vani wanlf bakanntiiT' Hhabittlian (^ewatoda), 
«^ l i U * iSfii* J5l» JXI^* Ji2lf 417*465, 
StJDHAtrs, '<^ , (1974e) 'faaatolan (lnsbasf>iil#ii^ Hhabdltl'lan) das 
stranlamruTfs vttd Ihra Baala^n^an ati Krabsan, JJHio* 
9 D 
Okal. Mitt, i , ?}8'5-4O0« 
\itti Qatfcont^ n <l«r tintJ^rftuslll* ^haUiltlnat j i ^ i a l a J S 
<HhaMltl?l»«, lf«»atO'l«) WnnWl^fflfll ^ t 4<l«gl» 
SlJIHAtJS, W, (B76W V«f gl«ioh#»l« Uiit«pstiehoiii»ii «ttP 
d«F Rhabiltida* CHmatoda), JsfilfldlffilJl^t ^^^« 
STTDIIAtlS, W. (1377) . l a M m i JtoWEBlli « t i n B « l w i « l f^f 
tinToIistaiiflifo ItetiteQf vmA 3*x»ftliinoi^t)ifanis ^tl 
H«Biato<J«iu ilQQJ.. Ja i . 1 ^ , ms-t^^* 
STTtHA^ S, % iVffB) Sy«t«Atlk, PtiylOftsl* uwl Ol»lofl<i 4#r 
MTA das iiwjMtR •f#sehlaohtfba«jtaBaF'» ilpMtffafanstawiBt. 
iSSll* J^» J££l* IPS, ^? -^46X» 
StJiHATtS, W, (1980) Coiiiiai^ feiTa st«41«t on tti« uiin^? llmltliif 
t«B9«7a!»ra for tai>ro|)hafoat n«natoil<»t of tha gantts 
STILStOI?, J. l5,&^H3Jf^ 1H» S. (1^4) Tha DfA of Caanorhabditta 
in tha nasiatoda CfiHgrHi^'li Ifli JlJiilUi. i « 2sm* JiOSfiX* 
3Tmf?Tnir, S^ % * HOHTIT^ , H, % (1^77) i»ost-aiiiryonle eall 
S7 
UnoaTes of th9 ntBiatods C, «iagai»> MT, Mfll* J§t 
SFHTAa^!II, M. 7, <X'l7in Allrhablitti JMlm li, f«n. n. sn. 
(I»!a*»11tl1a t AllTtiablitllat n. fan,) TaiHaiUjiia y^^ itqaff 
a. f«n, n. it>. an'! Ir l fUi ft^iranCTWyarti n, «^n, n,sf». 
(Dlt)loffa8tarl<!af>) ft^ m Wafftthva*!a^  Tniia. if«iatelf>glca 
•mn^ AS, ^ '^ . (1165) Tht blolo^ of Aei^b»l«8 eowpliiaii 
Thoim«,OTltlvatt'S on a?;ai», JualSiaslS* Jit IS'^ IA'J. 
VA'flt^ T'B f^, J. % (1973) Amino ael4 PtquirsMnts of th« 
fPM 11 Vint ntffiatoila c i^mr^ft i^ll Ui ^SiMMM* 
ITOLK, J, (1«>S0) Dla lf«»atoien dap HafomranMr tmd aasb^sa* 
iAHQ, 5, (1^3) Cb«i!K>taxli by ^ht, nana to da j^, alagana 
Iftontineatloa of attraction ani analyait of th© 
r^aponsa by usa of lautanta. Wattonal Aqa^ > J^^. X^ 
VAID^  <5, (1^76) Tba usa of watanta to anaiyit tha 
mT^ms wfntm of C. j lnaaj* In »Th« Orittntaation of 
JfflSMai' ^ ^roll, If, A, (Ml tor) AdHaitlo »ra»», 
London, 36 V 3 ^ n, 
aiD, r?,; THO^ ON, ??,; 1#??XT^ , J, d, ft gi^ Ti5?n, s, (ig75) 
ll^etwa ffileros cool sal paeons traction of tha antaplop 
SB 
and motoi* oufcwit, J . SsffiB* -SuSlSl' JlSt 71-110* 
WAHIICK, H, M, (1«I81), The mi!«t(yl«/eop«TO 1 ratio ani t t s uat 
la pollution aeoloay. Warlna Pell> Bull, J2, 3^*333« 
•mi(?BT, D, J« * ^^ALI, D» H, (1?«0), Osmotic onl lonle r«gtt-
latloa m nteatodes. In *?ffBitQl9i ^a ^tQl^glffil % M S 
Vol# II Ai?alm anl oth«r ^i^l ^ystaais W ^Glttmian, 
3, M, (^41 top, Atjalawle Ppust, 1f«nf Yortt and London, l4'Wlj84. 
YAHIOOD, 1. A, # HA '^? ,^ ^#1.. (1«?^9), Dau«F lain«l# of 
C%tnQ?t|ffly4IUl Mgf?l%ft in axanle oaltur«, J . I f l i iM* 
JLf X84-3JS9, 
YH'?'^ , ^, Tf, (r>6«l), ^Fth-sp ol»s«rratloni on H^Ueotylnnohna 
JSlISaHl t^i9n« l^Bfttf9l<?fl,«;m l i t <^ 3^.4i17« 
YTTic?!!,^  H. ?5. (i960), Obitpiratlons on tho 11 f i crol« of 
%WOT?^i MjmsL on onion iaadlln^a. .^tiift^lttgm 
4tJCISHMA% B, M, (1171), *Onotobloloir», In * Plant aaraaltla 
naaiatodff* Vbl. II l>y 4uckaw«n, B, H,; ftol, '^ , ?.; 
Rohda, a. A, (Sdltopi), Aeadanlo prass, ^m twk^ 
59 
itJCK^ MAN^  9, M. (1*174). Tho •ff«ots of prooaliift ofi «g«lag «n4 
i^i^lom^nt of noaatot*. la V^fgrtnga^, ftfptgli gf fgfll lfS 
AoadiBile prtss, tw# York ani Londont 177»1S6. 
iJtJCSIIHMAN, 3 , If. (113^ 6) • lf«Batoi«t • ! i!io'l«lfl fop fttrttni? stadloi. 
la '.111 QtffHti^ fclOffi 9f ^fffla^Q^* W CTOU, W. A.(ldttta>p>, 
Aeadtml e pi*ost, London. ^IJU^ X. 
5sm!SsdMMM$ ^3.149, 
5tJCr?B>fA^ , B. K., Him^HOCH, S, * KIStlL, «f, (B?*?). Aft 
r#lattc! ehantos in th« flna itpaet«i« ^ tha oitlola in 
OTCldHMAH, 3 . M., HIMMI1.H0CH, S. * KISUL, M, (1973). Una 
struotura ohan^as in tha cfatlala of a^falt CaigiQPhaM t^;ig 
mJUma vith aio. HaiaatolQgifla J^, lt)9.U?. 
iUCinn^Alf, 3 . M., mwmmm^ S. # Sism*, M, J . ( X 9 7 5 ) . Hai^ pana 
stipfaoa ehap^a ohanfts with aga in tha nanatoda 
^ftlgrtiaWtta MMZmM* ^ » 'lOth IntamaMonal Congi'aaa 
A O i l g | l M a i £ t ^^maalaa, Xs?aal. 
K i s m , M. (X97X). Againf in CiftiwrWIiUt JMlggag 
60 
2UCK^MA% B. M,, KI3I%, M, it mwmLmm^ S, (1173). TTntMUal 
mltoefiordrlal eriitat In irla««ar •«! nonu J* Ce^ J, 
Biel. ^ , 476-480, 
arpavlty Inet^st of CaffiHor^ i^ ltUll hSi&Stms ^^h a^* 
U^LLIITI, A* (1^6). Hmiatodas of sosa aetlTataii sltil^ai 
sfwaga traatiRdnt plants. MasmMsaSMt MSkMSi* 
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Cross-Sdotloas of body 
A* M£SM ^ ^ » 
B« At th@ base of Xlps, 
C» Throunrh stoma (iftuso-BttastoB 3inietlon)| 
D- Throui^ ti stOB» (ffittastoiB), 
1« Thronifh eorpal sw»lllnif| 
?- Ttitwif»h basal bnlb (bulb flaps), 
0» Tbrtuf*!! basal bulb (hatntimiiiiB), 
H» Through lnt«»stlns, 
I* Thtrmi?h ovayy ani oirl'tttet, 
J- Tht*'m»h uteras, 
K- Throiiffh intsstlno-p©otal jnnetlon, 
!•• Thpoa^ h reetua. 
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A-C 097eloi»!!i«^nt of tmmla fl^nadl 
A- ThlT^ 9taf9 3tiv«iiil9 , 
9« Saply fourth st&m Juvenll*, 
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A- ^Irst staw juvenll*, 
C. ThlH staf« JTiv«!ill« (mala), 
D- Third 9ta«r« juvanlla (tmalm). 
< 
E 
in 
CM 
® 
em Germinal nuclei 
«»*Somatic nuclei 
ffl<& Specialized ventral 
chord nuclei 
• « Dark staining nuclei 
CO Light staining nuclei 
300 
200 
I 260 
s 
I 2«). 
220 
200 
510 1 
y . 0.fl6x-«)8 
r . 0.97 
, , , — — - 1 
250 270 290 310 325 
490 
1 
§ 470 
V) 
i 
5 450 J 
< 
430 , 
410 
y t 0.94X-21.66 
r . 096 
Body length (^m) 
• • f I w ; 
470 490 510 530 550 5« 
Body length (pm) 
400 
390. 
5^ 370. 
c 
o 
lA 
1 
I 
350. 
3J0 
310 
y : 0 .95x-39.a 
r: 0-98 
B 
370 390 ;io OO 
Body Itnqtt) (;jm) 
455 
620 
580 
6 
-^ 540 
c 
o 
o- 500 
a 
c 
< 
i60 
420 
y= 0.98x-41.35 
r-- 0.99 
480 
I 
520 
I 
560 600 
> " I 
640 (70 
Body \tngth ^ m ) 
?I0. 8 
RtlatlonshlTj b«tsr«9n boly Itafth ana atras iioiltloii 
A» Fourth stafa Juvanlla (fnale), 
3 . Fourth statue Jtiventla (fte^la), 
C» Aialt maXai 
D« Alult foisala. 
760 
720 
? 
I 680 
I 
M 
600 
560 
y,a97)«-21.19 
r . 0.99 
600 
I 
6«0 
— 1 — 
680 
— I — 
720 
Body length iprn) 
900 
640 
S 780 
O 
y . 0 - 9 8 X - U 0 8 
r . 0.99 
2 720 ^  
< 
660 
I • 
760 795 
600 
630 
— I — 
690 
I 
750 810 900 
Body ttngth 
855 
6 780 
3-
c 
o 
o720 
a. 
3 C 
< 
660 
V . 0.93x*9-23 
0.98 
600 
1200 
6^ 0 
I 
700 760 820 
Body Ifngtfi (^m) 
1080 
o 
in 
1 
lA 
c 
< 
1000 
920 
y= 0.99x -20.06 
r = 0.99 
8^0 . 
880 926 860 9<.0 1020 1100 
Body Unqth (^m) 
1220 
n^  «% W\ HI I t 1 
4 
$9. t^ 
•-^  -s 35 33 % ^ ^ 
^1 *^ R • f l ®^ *^3 ®*^  ^ 
^ * l «6 
^0 
15 a «^ : 
M 
^"^ 
•t*! . O « • 
in 
' ^ *ft J i "Sf 
'WW ' * ' 
M »*«l i i i ^ ^ M ^ l i | f J « 
^ 4fl 4 | | i l 4 ^ «| 
^.4 *t*^  ^ 4 *l» J t^ "^  
I 
^ M lis ^ ' 1^ El i^ M sf > )$ir "3 
© -
«• «• 
(N 
I 
^ 
•n 
I 
I 1 
e 
^ 
J 
ft 
A 2 
""^ '•^ Ok 
»p| « - ^ 
«* *r- K 
- ^ • * !& 
1 ^ • *-% ^'^ 
f O T * « * ( Q < # I ^ ^ * fikK* ^^"^ "^ lA • 
„ J ]s .t -^  ^  -3 a iS a 38 3 
^ s^ » «r ?<>; 8S i ^ 8^ 3R st^ AA 9;p M -^
4# a 9 
i 5 m K% • ,* * 
I 
>-# * iA iwir^ « « i ^ t>oM *•-<-* ^w ^ ^i»% 
i 4 i \ » ett-^ •»oi • • S 9 - 1 ^ * - f ^ - f ^ **»*^ Z-? * * ^ 
I Q !&tr JJ -J^* ^ S **'» «»^ 94t 2** JtJt ^"^ -J • 
l \ 5 tf%€4 « \ 0 M S ««<• «»# • « • « • ^ i ^ W'T* l*^**! « • • » « • • • 
« _ « 1 . ^ <!•<» %,jKt^ S i ^ N> | ' ' « i i^ * > M ' V i l ' >m^ > • # 
MIS 
01 «- ii^ 2 • * 
«% i r • • 
• « SI 
• « fl^ %0<'^ ^ • • • . o I**©* S P ^ o ^ om •-•u ^*- • ^ •o ••J • « • • • • • ^ 
^ fr\ «»<- mm ^«- ^ ? iK^ c3«» i^i^ «^ co K\«« 
i ft ? • 
m 
^ «<% 8 8 
*^8 RP 
18^  
«5«v «*• m 
o m vi*^ ^ j T <«'*'#>* W i t t ^ t 
#ts, t*^ 
^ •^ '^  58 feg ^ V i S 8*5 • • -^ • • o * 
: ^ is 
i f \ 
0€«i 
tf^ 
^ 
" : *? 
i f i 
m • ift^^ 
• » 
•I. i« 3ft •^ ij^ 4K f^t ?ff ?fr w 
5JR |r? «V t^^ Sfc f;: ?:;: StR »S i^ 4 ^«* .*V 
o w ^ 
<r- «*• • 
f M ' l l^fiN. ^0^Mk 
* * ^ ^ « * * * - f - f " ^ f i ^ — -
« • * O ^ «ft • O O • • ® • * • 
-•^  ^ RR : b °5 P :^ ^ s 
O W * - 5 = v - ^ « \ 0 « • « - • • ^ C^** iTMft « - » • l ^ w i f t . ^ I f t i f t 
W\>-^ s^ «» • *-*' Vrf» s^ «*-» «W ^-^ *fc< • - * * -" 
T J # ^JIP * * * * * 
*• w 
4» 
* l 
»4 
Ai 
•H 
«4 I I 
i I 
! i 
Ch O r- « i f0S m 
« 
